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Wire demand for fuel oil growing and con- 
sumption of gasoline declining the independent 
refiner comes back to his own ingenuity to direct 
a course that will keep a plant operating and a 
- corporation solvent. The gov- 
ernment makes its demands as 
to products and the war pro- 
gram looms too large and vital 
to be denied. Without fuel oil, 
munitions plants will cease to operate. The short- 
age of transportation facilities, especially tankers, 
leaves it impossible to get gasoline to consumption 


Another Call 
For Ingenuity 


centers. 

The refining plant must make more fuel oil, 
which means substantial gasoline output. Unless 
his own ingenuity solves this situation, full tanks 
shortly will be too extensive for further operations. 

Recommendations of OPC are: a higher fuel- 
oil cut at the expense of motor fuel; cracking of 
gasoline for the making of critical products, such 
as butadiene, toluol, benzol, possibly ethyl alcohol. 
Suggestions, however, are not solutions. A deeper 
fuel-oil cut is a deeper cut into revenue. Besides 
most plants will need some revamping to accom- 
plish the change in yields. 

As for critical products, cracking units of low 
pressure and high temperature will produce all or 
some of the selected cuts that must go into avia- 
tion gasoline, synthetic rubber and explosives. 
Here the refiner must be ingenious. He must find a 
market for these products. Fortunately the several 
concerns which will engage in the synthetic rubber 
program are listed elsewhere in this issue. 

The first move should be to contact these con- 
‘erns in an effort to learn what they want and 
when. It may be that the big concern can give 
some technical assistance to the smaller. 
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2 of the reprehensible practices within the 
federal government is the spreading of false im- 
pressions through testimony before a Congres- 
sional investigating committee. Here an office 

holder or a citizen may leave 


the public misinformed with- 
Praise Rather 


Than Stigma 


out being held responsible. 
Men say before these commit- 
tees, what they would not say 
under oath before a court and jury. 

The most recent example was the appearance of 
Thurman Arnold, assistant attorney general, who 
in testifying before a Senate committee March 26 
gave testimony, out of which the press in general 
came up with headlines to the effect that Stand- 
ard Oil Company of New Jersey had “helped Hit- 
ler.” The inference was that this concern had been 
guilty of treason. At the time the anti-trust official 
was gaining a decision by consent as to violations 
of the Sherman Act. He did not, however, carry 
into the court action any charge of treason. 


Reading the complete Arnold statement before 
the committee is some comfort, for he did temper 
his charge. Still the press and the public could not 
be blamed for concluding that one of the nation’s 
leading corporations had deliberately worked in 
behalf of the enemy rather than the United States 
in the matter of synthetic rubber. 

The contrary is true. Had this corporation -not 
made its cartel agreement with I. G. Farbenin- 
dustrie this country would be in a serious predica- 
ment as to rubber. Out of that agreement came the 
knowledge and development, whereby it is hoped 
to supplant natural rubber. The concern charged 
by inference with aiding the enemy is now en- 
gaged in a building and manufacturing program 
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which will provide 200,000 tons of synthetic rubber 
each year. 

Any corporation bent on such a program is by 
its action giving evidence that it is aiding this 
country rather than Hitler. Nothing said before a 
committee should give the impression that the 
reverse is true. 

It is gratifying to read the testimony of W. S. 
Farish, president of Standard Oil Company of New 
Jersey, who came before the committee March 31 
and in the preface to his written statement said: 

“I preface my discussion by saying that any 
charges that Standard Oil Company or any of its 
officers has been in the slightest respect disloyal 
to the United States is unwarranted and untrue. I 
repel all such insinuations with all the vigor at my 
command. I do so with indignation and resentment.” 

The history of the transaction between the Ger- 
man interests and the foremost American oil com- 
pany (printed in detail elsewhere in this issue) 
gives the record. The deal came about because of 
a threatened shortage of oil in this country. The 
primary objective was to get processes whereby 
more of a barrel of crude oil could be converted 
into gasoline. Shortly, however, the supply of 
crude oil ended that prospect. Out of the deal came 
the first 100-octane aviation gasoline, a method of 
getting toluol from oil as well as the approach to 
synthetic rubber through manufacture of buta- 
diene. 

These are some of the essentials for the defeat 
of Hitler. It would have been more in keeping had 
the justice official paid American industry a com- 
pliment rather than the stigma of aiding the 
enemy. What official Washington should contem- 
plate is the possibility that disunity can have its 
roots in the government as well as elsewhere. 


Now that the petroleum, chemical and rubber 
industries are embarked on a program that prom- 
ises 700,000 tons of synthetic rubber each year, 
technologists can set about to accomplish the more 
important task. Providing the 
substitutes for natural rubber 


The Real Task 
Lies Ahead 


is largely a matter of equip- 
ment. It can be done, although 
costs will be higher and the 
product is not classed as desirable from several 
viewpoints. 

stringing a substitute product to a status of 
superiority, however, is the accepted thing in 
American science. Rayon and Nylon are recent ex- 
amples of what laboratory technicians and oper- 
ating men can accomplish. They are superior to 
silk and finished garments are preferred when 
made from the substitutes. 

That can be accomplished with synthetic rubber. 
The first tires from synthetic rubber will cost 
more and give fewer miles than the natural rubber 
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product. Five years from now that must not be 
true. By making synthetic rubber superior the pe- 
troleum industry and its co-workers will make the 


valuable contribution. 

This will mean that the industry will not need 
the support of subsidy. It will mean increased con- 
sumption of crude oil when the war is over. It will 
bring the refining industry into another chamber 
of the chemical industry. 


Ox: of the outstanding statesmen of the United 
States, Woodrow Wilson, once classed the auto- 
mobile as a machine which would bring about class 
distinction. He estimated it as an expensive con- 
traption, which in the 
ownership of a few men 
would be the envy of 
millions of men. 

Contrast that with 
1941 when the average worth of an automobile is 
around $150 and the ownership of the automobile 
is largely by families of incomes of $30 per week. 
The automobile has ceased to be a wedge between 
classes. 

Along with a steady reduction in the cost of 
automobiles, motor fuel has been improved and 
lowered in cost. 

These are accomplishments of which industry 
can be proud. The higher tribute, however, should 
not go to the two industries. The situation came 
about because industry was free to seek profit and 
profit could come only by reducing costs and in- 
creasing the number of customers. 


Business Eradicates 
Class Distinction 


Ax EXPENDITURE seldom considered in cal- 
culating the annual spending of the petroleum in- 
dustry is the $20,000,000 that goes into research. 
It is second only to the chemical industry. This 
estimate is that of G. B. Shea 
and H. C. Miller of the United 
States Bureau of Mines, whose 
report contains this: 

“Among the major industries 
that maintain research laboratories the growth of 
petroleum research has been the most rapid in the 
last decade. Next to the chemical industry more work- 
ers are engaged in petroleum research than in any 
other industry. According to available figures, less 
than 1000 employes were engaged in petroleum 
research in 1927, compared with more than 5000 
in 1938, representing one eighth of all research 
workers by all industries in the United States dur- 
ing that year.” 

“The time has arrived when it is possible for 
the industry to obtain virtually what it desires 
from petroleum and its gaseous hydrocarbons by 
an increasing variety of catalytic and synthetic 
processes, which give the flexibility so desirable 
and necessary for profitable operations.” 


Research 
Spending 
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Fire Bombs, 
Their Action and Control 


pe article represents the views of an authority. 
The article covers a discussion and demonstration by 
Joe L. Risinger, Safety Supervisor of Socony-Vacuum 
Oil Company, before the thirteenth annual convention 
and exposition of the Greater New York Safety Coun- 
cil, New York City, March 3-6. 

Risinger has made an exhaustive study of the sub- 
ject and many tests during the last 14 months. He 
recently completed an extensive training and lecture 
tour among Socony-Vacuum plants from the Atlantic to 
the Pacific, leaving men trained at strategic points to 
carry on the work. 

He is stationed in the New York offices of the com- 
pany, having gone there in 1939 from Magnolia Petro- 
leum Company at Dallas, Texas, where he was manager 
of accident and fire prevention for that company. Dur- 
ing his 20 years with Magnolia Petroleum Company 
he had first-hand experiences in most phases of the 
industry. 

The picture on this page shows the author demon- 
Strating methods of control of oil fires and bombs. The 
second cylinder on his left is a German magnesium 
incendiary bomb. 
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{ paper is offered for two purposes. One is to 
present facts about the action and control of fires in 
materials that may be ignited by fire bombs and about 
the action and control of the bombs themselves in the 
stages in which they may be encountered. The other 
purpose is to alleviate the fear of fire bombs by those 
who may have to deal with them and fires caused by 
them. Oil company plants, some more than others, 
face the possibility of air attacks and it is necessary 
that their personnel know how to act in whatever 
emergency may arise. A knowledge of the facts 
should overcome any exaggerated opinion of the 
effectiveness of incendiary materials used in bombs 
and an idea that those who fight bomb fires are ex- 
posed to extreme hazards. 

The following points are to be emphasized: (1) The 
chief factor in control of a fire bomb and a fire started 
by it is to know when and where the bomb strikes 
and take immediate action, (2) Fire bombs are to be 
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respected but not feared, (3) About 90 percent of 
the types of fire bombs made can be dealt with safely 
and successfully by even a woman or child if correct 
procedure is used. Either one or two conditions exist 
when a bomb strikes and the firefighter is ready to 
go into action. First, the bomb will have landed in 
such a location that during its first stage it has 
ignited materials around it and they are burning. 
Such materials may be oil, wood, electrical equip- 
ment and other combustibles. Second, the bomb may 
have landed where no such material is involved; in 
this case it is to be controlled largely to prevent its 
light from guiding airplanes to a target. 

A few general remarks about fires are advisable. 
To control a burning material or a bomb it is impor- 
tant to know what is necessary to cause a fire and 
what essential conditions to remove in order to ex- 
tinguish a fire. Fire is the combination of oxygen 
with some substance in such a manner that the com- 
bination gives off heat and light. An extremely rapid 
combination accompanied by an expanding flame in 
an enclosure is an explosion; outside of an enclosure 
it is called a flash. The three elements necessary to 
cause a fire are some combustible material (fuel), 
oxygen to support combustion, and sufficient heat 
to cause ignition. When the three elements are pres- 
ent, fire always results. When any one is removed, 
fire always goes out. The degree of heat to cause 
ignition varies, of course, with different materials. 

With regard to the burning characteristics of 
specific materials, oils naturally receive primary at- 
tention. It should be recognized that in oil fires, it is 
not the body of oil itself which is burning but the 
vapors above the oil. This can be shown by the fact 
that if sparks are passed through oil or gasoline be- 








































First stage of burning in the magnesium bomb (below) with the thermite 
cartridge burning through the shell. In this stage the bomb cannot be 
extinguished by any known agent. 


The second stage (right) in the magnesium incendiary when it can be 
extinguished by several agents. 





neath the surface of the liquid, fire will not result 
because no oxygen is present. The same thing is true 
of other flammable liquids. Flammable liquids must 
first give off vapors in sufficient quantity in order 
to burn in air, and burning consists of combination 
of these vapors with the air. Gasoline is sufficiently 
volatile at ordinary temperatures not to require 
heating to produce vapors, but heavier oils, such as 
kerosene, with relatively high flash points must be 
heated. The flash point of an oil is not the tempera- 
ture necessary to ignite the oil but is the temperature 
needed to cause it to produce vapors sufficient to be 
ignited. It must be recognized also that vapors must 
be mixed within a certain percentage range with air 
in order to burn. For instance, gasoline vapors, if 
present in less than 1.0 percent or in more than 6.0 
percent in a mixture of gasoline vapors and air, will 
not burn, because in the first case there are insuffi- 
cient vapors present and in the second case, insuffi- 
cient oxygen. 

In combating an oil fire, a stream of water is not 
satisfactory because water usually sinks beneath the 
oil surface and will not mix sufficiently with the oil 
to cool it to the point where vapors will cease form- 
ing. The best method of extinguishment is to cut off 
the supply of air from the vapors to the point where 
burning stops for want of sufficient oxygen. This 
may be done by throwing a blanket over the fire, if 
small, or by throwing sand on spilled oil, or using 
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other extinguishing agents, such as foam, that cover 
the burning surface and exclude the air. 

Wood, paper-and combustible rubbish, like oils, 
will not burn unless such substances are partially 
vaporized by heat sufficient to cause a fire in the 
presence of air. Fires in these materials are put out 
by cooling the heat out of the burning vapors by the 
use of water, water-base extinguishing agents, soda- 
acid, foam, sand and carbon tetrachloride, depending 
on circumstances. Smothering may also be used in 
some cases. 

In combating fires in electrical equipment, water 
and water-base extinguishing agents are not to be 
used on high voltage equipment unless the current 
is turned off. Such agents as carbon tetrachloride, 
prepared mixtures that produce carbon dioxide gas 
or carbon dioxide gas itself are non-conductors and 
may be used on electric current safely. 

Turning to the types of bombs used to cause fires, 
materials other than oil which are employed in the 
present war consist of phosphorus and some of the 
burning metals, which are magnesium, aluminum, 
zinc, potassium and sodium. Aluminum and magne- 
sium are the chief metals used. In general, fire bombs 
are of two types—those which scatter and those of 
the “intensive” type, which burn where they come 
to rest. Scatter bombs consist of incendiary mate- 
rials with an explosive charge in the center set off 
either by impact or by a timing device intended to 
set off the bomb and scatter burning materials over 
an area before it strikes. The scatter bomb, which is 
large, is usually loaded with oil, oil and phosphorus, 
or phosphorus alone, these being the most adaptable 
materials. 

One variety of the scatter bomb is that having oil, 
alone or in combination, as its incendiary material. 
The oil is carried in a container such as a drum or a 
tarred rope coil containing tarred cotton waste. Along 
with the oil may be thermite, phosphorus or sodium. 
Gasoline bombs, though used in the previous war, 
are at present little used; these burn so rapidly and 
consume so much oxygen that they are in general 
ineffective except for firing wooden structures. In 
one type of oil bomb, the oil is mixed with soap to 
form a wax-like solid which does not scatter too 
widely. Large amounts of thermite are sometimes 
used to ignite the mixture, a procedure which is effec- 
tive in enabling the bomb to burn its way through 
an incombustible floor to reach combustible mate- 
rial below. Bombs designed to attack docks and other 
objectives on or near water sometimes contain 
sodium to insure combustion even though the bomb 
gets wet. Sodium reacts violently with water, often 
to the extent of catching fire and spreading it to oil 
floating on water. Oil-sodium bombs, however, have 
not attained extensive use. 

Oil bombs have numerous drawbacks. Unless the 
oil is extremely volatile it is difficult to ignite, and 
this is true even though the oil is mixed with oxidiz- 
ing agents like sodium nitrate or highly flammable 
materials like benzene. If a volatile oil, such as gaso- 
line, is used, it burns often too quickly to produce 
the intended effect. Furthermore, oil bombs have to 
be quite large in order to start a sizeable fire. An- 
other difficulty is designing an igniting mixture that 
will heat the oil to an adequate temperature so 
juickly that the oil will be ignited when the explo- 
sive charge goes off. 

The same methods employed to put out ordinary 
ul fires by cooling and blanketing’ heavy oil with 


Burning magnesium (above) ready for immersion in an open vessel of 


kerosene and (below) the result. 

















a spray of water, excluding air by means of non- 
flammable gases, liquids, dry powders or foam, can 
be used to cope with oil bombs when they contain 
no chemical compound. If other incendiary ayents 
are included with the oil, they should be dealt with 
as if dropped alone in or near the same quantity 
of oil. 

Another variety of the scatter-type bomb is that 
composed of white or yellow phosphorus, used to 
ignite combustible materials by spontaneous ignition. 
This bomb may consist of sticks of phosphorus sealed 





Above: Sand will confine and render ineffective 
a@ magnesium bomb, burning in the second stage. 


Right: Foam can be flowed over burning oil to 

extinguish the oil fire as well as a nearby | 

magnesium bomb without causing the latter 
to flare violently. 
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in silver nitrate or copper sulphate and arranged 
around an explosive charge which is timed to scatter 
the sticks over a large area before striking the earth. 
A common kind of bomb is one of 35 pounds and 
capable of scattering bits of phosphorus 50 to 100 
yards. Phosphorus bombs have limited utility. The 
material will not ignite spontaneously in cold climates 
or low temperatures, nor when wet or damp. Because 
of the low temperature at which phosphorus burns, 
it is suitable only for igniting highly combustible 
materials like straw, paper and leaves. It is not effec- 
tive on wooden floors and beams. 

Water and water-base extinguishing agents such 
as foam and soda-acid will allay the burning of 
phosphorus, but it will ignite again in air after drying 
out, provided, of course, the temperature of the air 
is sufficiently high. Extinguishers used to put out the 
fire around the parts of the bomb will not cause 
violent reaction of the phosphorus. Water or a water- 
base extinguisher is most effective on the phosphorus 
itself, which, if not near highly combustible material, 
can be allowed to dry and burn out or can be scraped 
up and removed while still wet. Also, one pound of 
copper sulphate dissolved in a bucket of water is 
an excellent phosphorus extinguisher. Phosphorus 
should not be touched because of the burn and a 
poisonous action it produces. Immediate submersion 
of the skin in water will allay the burning pending 
further treatment. Covering the skin with a 2 per- 
cent solution of copper sulphate or with silver nitrate 
will seal phosphorus on the skin from the air and 
stop its action. 

Having discussed the scatter-type bomb we come 
to the “intensive” type, which is designed to burn 
where it comes to rest. It contains explosives only in 
a few cases in order to make this type of bomb 
feared by those who would approach it. The intensive 
type most used is the 2.2-pound German bomb, 
though a few weigh 6, 25 and even 55 pounds. All 
the intensive-type metal bombs employ the same 
system of igniting and temperature step-up devices, 
namely, a firing pin in the head, cap, fuse, the igniting 























The unburned German Elektron (magnesium) bomb above was found submerged in the water along the English coast. Its thermite charge had 
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burned out but the shell was unaffected. 
The lower bomb, which fell on the deck of a ship, evidently broke on impact and was partly burned. 


material and the chief incendiary material. The pur- 
pose of the small intensive-type bomb in air attacks 
is to start many widely dispersed fires, to spread fires 
beyond control, ignite oil previously scattered by 
high explosive bombs and destroy morale. 

Attention will be given first to the magnesium 
bombs. These function by reason of the fact that 
magnesium, though difficult to ignite, will burn for 
long periods, burns at high temperatures and burns 
when wet, though not under a quantity of water. 
When water is applied as a spray on the burning 
metal the flame lengthens, and if applied in the form 
of a stream, burning molten metal is thrown about. 

The most noted is the German Elektron fire bomb, 
having a shell composed of 86 percent magnesium 
and smaller quantities of aluminum and copper. With 
the exception of its sheet iron tail and its firing mech- 
anism the bomb consists entirely of incendiary mate- 
rials. The smaller, generally used type weighs 2.2 
pounds and has a small igniting charge of thermite. 
A bomber may carry several thousand of these. 
Bombs are dropped in sticks carrying from 10 to 20. 
When a stick is dropped from 5000 feet, some may 
strike anywhere in an area of 10,000 square yards. 
Penetration is lessened by the bomb’s flat firing head 
and soft metal. The bomb will penetrate shingle 
roofs and thin corrugated roofs, but not heavy steel. 
About 10 seconds elapse between the time this bomb 
hits and the time burning begins. Burning occurs 
in two stages: first, the 1 to 1% minutes in which 
the thermite is burning inside the shell and throwing 
burning particles through the vent holes in the shell ; 
second, the 10 to 15 minutes during the burning of 
the shell. In the first stage, the burning particles are 
thrown a distance of about 15 feet. 

Particles thrown out during the first stage, though 
at high temperature, burn so fast that they ignite 
easily combustible materials only, such as oil vapors, 
soft wood, rubbish, paper, etc. In the second stage 
the magnesium shell is burning. Any fire started at 
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this stage will originate at the place where the bomb 
is burning unless the bomb is kicked around or unless 
it is on concrete or other surfaces which react to 
throw particles of the burning metal about. 

Another variety of the magnesium bomb is the 
Italian bomb. This is shorter than the German missile, 
will not penetrate as readily on impact, has more 
thermite and is controlled like the Elektron. 

Of chief importance in control of the magnesium 
bomb is knowledge of when and where it comes to 
rest and attacking the fire around it as soon as possi- 
ble. If small fires are likely to get out of control, 
these are to be attended to first and the bomb then 
attacked. In the first stage of burning, the bomb is 
to be approached cautiously to avoid molten par- 
ticles of burning metal. Also, if the bomb happens to 
contain an explosive, explosion will occur in this 
stage. A crouching approach behind heavy sacking, a 
blanket, asbestos or sheet iron has been suggested 
for fighting fire caused by the bomb during the first 
stage. It is better to reach the scene as soon as pos- 
sible, even without such devices, and quench the fire 
around the bomb from a distance rather than to 
waste time. 

In the second stage of burning, easily ignitable 
materials around the bomb may be burning. The first 
step is to prevent the fire from spreading and then 
to extinguish, or confine and remove the bomb or 
hasten its burning by means of a water spray in 
order to consume it quickly. Extinguishing agents 
include some commercial powders, specially proc- 
essed sawdust, powdered coal tar and common salt. 
Ordinary dry sand is efficient. Damp sand is satis- 
factory, though the moisture will cause formation of 
some steam and in some cases a flicker of flame from 
the bomb for a while. Spent clay, wood or coal ashes, 
talc and dirt may be used but, being light, have to 
be used in considerable quantity. In general the 
bomb must be covered to a substantial depth. 

When the bomb is burning on wood or other com- 


{99} 55 














bustible material it is more difficult to control be- 
cause burning is accelerated by gases rising from the 
combustible. The best way to handle it in this case 
when using commercial powders is first to cover the 
fire with a thin layer of the substance and then 
spread a layer around the fire. The burning metal 
is then moved with a shovel upon this layer and 
covered with enough extinguishing substance to cool 
and quench the flames. In using a pail of sand the 
pail should be carried in a crouching position to the 
bomb. Three-fourths of the sand is poured on the 
bomb, but if the fire is too hot to be approached 
closely the sand should be poured near the bomb 
and then shoveled upon the object and beneath it. 
The covered bomb is then shoveled into the pail on 
the remainder of the sand and well covered with more 
sand, after which it is carried away with the shovel 
hooked through the handle of the pail to avoid burned 
hands. The bomb may be left in the pail or dumped 
into a sand pile. A flat bag of sand may be effective 
when thrown upon a burning bomb. 

Water may be used in controlling a magnesium 
bomb under some circumstances. Thus, it may be 
employed, in the form of a spray, on the bomb in 
order to hasten the burning-out of the bomb. It must 
be remembered that spraying causes lengthened 
flames and increased heat, and the procedure should 
not be used where such action would ignite nearby 
combustible materials or would cause the bomb to 
burn through a thin surface and start a fire below. If 
a stream of water is used to dislodge a bomb from 
an inaccessible location or to hasten its burning, 
sufficient water must be available to put out any fire 
caused by the burning particles, which might scatter 
a distance of 20 feet from the bomb. This scattering 
effect has to be watched. A small quantity of burning 
magnesium does not scatter badly when a water 
stream or a bucket of water is thrown upon it, though 
a bucket thrown upon 2 pounds of the metal might 
cause scattering about 20 feet. Water should not be 
employed in this manner if avoidable. 

When the bomb hits in a spot where during the 
first stage of burning it has ignited wood, cloth or 
such materials so situated that a small amount of 
sand or powder will not put out the fire, the best pro- 
cedure is to use a stream of water, soda-acid, foam 
or other such agents to extinguish the fire around 
the bomb. The bomb may then be covered with sand 
or powder as previously described, or a spray of 
water may be turned on it to accelerate the burning- 
out process. Soda-acid may also be used to accelerate 
it. If an oily surface is burning, cover it with foam 
to extinguish the flames and then drop particles of 
foam on the bomb to accelerate burning or flow the 
foam completely over the bomb. 

If a bomb is burning in or near a spread of burning 
oil, gas-type extinguishers or vaporizing liquid ex- 
tinguishers are not suitable because they do not 
blanket the oil till the bomb is burned out. If there 
is too much oil to be covered with sand, foam can be 
used to blanket the surface and then dropped in par- 
ticles on the bomb to hasten its burning or flowed 
over the bomb to confine it. 

If a magnesium strikes and enters the roof of an 
oil tank the delay between impact and incendiary 
action would allow the bomb to enter the oil without 
igniting the oil vapors. Tests show that if the oil 
depth is sufficient to submerge the bomb and also to 
prevent particles thrown from the bomb during the 
first stage from entering and igniting the vapor 
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space, the thermite will burn out and the bomb will 
then be extinguished under the oil. Tests also show 
the same thing would occur if the tank had a water 
bottom, since the pressure and cooling effect of the 
water would cause extinguishment. A bomb would 
likewise be automatically controlled if it landed in 
any pool of oil sufficient to cover the bomb 10 inches 
or more. Should a bomb strike but not penetrate a 
steel tank roof, the burning temperature is not high 
enough to allow the bomb to melt through the roof 
and enter the tank. On a wood roof the heat would 
carry the bomb approximately through a coat of roof- 
ing and perhaps a 1-inch plank. If possible, a bomb 
lodged on a tank roof should be knocked off with a 
stream of water or a long-handled device. 

If a magnesium bomb starts a fire in electrical 
equipment, the current should be cut off or the fire 
should be fought with extinguishers that are not con- 
ductors of electricity and the bomb so controlled as 
not to expose a man to a shock. 

Carbon tetrachloride may be used to extinguish a 
fire which is not in an enclosed space, but is not 
recommended for use in enclosures because of pois- 
onous gases produced in using this agent. However, 
if the bomb is first removed from the enclosure so 
that a man can get out immediately after applying 
carbon tetrachloride to the fire inside, this extinguish- 
ing agent may be used. 

30ombs of the intensive type are made of other 
materials in addition to magnesium. Bombs made of 
thermite, a mixture of iron oxide and powdered 
aluminum, are hard to handle because burning 
thermite cannot be controlled by any known agent. 
These bombs burn with a temperature of from 4500 
to 5000° F. and will burn through considerable thick- 
nesses of wood and through thin steel. Thermite 
burns so rapidiy, however, that it is difficult to en- 
case it in a bomb so that its full effect can be ob- 
tained. A bomb composed of this material will likely 
burn itself out before it can be attacked, and the re- 
sultant fire can then be fought like fires from ordi- 
nary causes. Thermite is largely used as the igniting 
charge for bombs of magnesium or zinc. 

Intensive-type bombs may also be made of phos- 
phorus. No explosive is combined with these bombs, 
which are made of phosphorus sticks sealed in con- 
tainers capable of breaking open on impact, or of 
phosphorus in wet gun cotton which dries out after 
the bomb falls and permits the phosphorus to ignite. 
Phosphorus may also be applied as a coating to sheets 
of paper, celluloid or other easily combustible mate- 
rial. Such incendiaries are dropped when wet, but 
after drying they spontaneously ignite and may cause 
fires. The intensive-type phosphorus incendiaries are 
to be controlled in the same manner as those of the 
previously described scatter variety. 

Suitable equipment for controlling bomb _ fires 
should be always on hand. Water hoses with spray 
nozzles should be available unless other extinguish- 
ers are provided in the area. An adequate water sup- 
ply is needed if water is depended on to control fires 
around thé bombs, and if water lines are put out of 
commission, other means of applying water should 
be provided. An ample quantity of dry sand in pails 
or flat sand bags should be on hand along with empty 
pails and long-handled, blunt-nosed shovels. Axes or 
other tools are advisable to have in order to get at 
bombs lodged in walls, roofs or floors. 
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Butadiene Calls for Few Departures 
in Equipment or Processing 


J. V. HIGHTOWER 


| Sees the petroleum refining industry in 
turning to the production of raw materials, chiefly 
butadiene, for the manufacture of synthetic rubber is 
entering a different field, this does not mean that 
plants will require radically different equipment and 
fundamentally different processes from those used in 
production of ordinary petroleum products. In gen- 
eral, the details of a butadiene installation will be 
familiar to any experienced stillman of a cracking 
unit, and it is unlikely that he would require any 
special course of training in order to operate an in- 
stallation. 

These views are gathered from discussions with 
engineers acquainted with the construction and op- 


.l pril, 1942—A Gulf Publishing Company Publication 


eration of butadiene plants. Unfortunately, the exist- 
ence of war has impelled the industry to withhold 
detailed descriptions of these plants from publica- 
tion; but the broad, basic facts about such installa- 
tions are generally known by technologists in the 
United States and abroad. The technology of bu- 
tadiene and synthetic rubber manufacture is, of 
course, well known in Germany. Fundamentally, the 
production of butadiene is accomplished by high- 
temperature, low-pressure pyrolysis and dehydro- 
genation of a petroleum oil or gas, the process re- 
quiring the same basic unit operations of heating, 
vaporization, fractionation and condensation as are 
involved in an ordinary refinery cracking unit. 
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Obviously, much - familiar refinery equipment is 
utilized to‘ carry out these operations. 

Equipment for the preparation of feed stock for a 
butadiene unit will consist of fractionators to a large 
extent, and such equipment may already be avail- 
able. Some natural-gasoline plants are fractionating 
butane cuts which are probably capable of being used 
as feed stocks without further fractionation ; the same 
is true of numerous refining units which are fraction- 
ating butane cuts from either crude or refinery gases. 
Fractionation is also required to produce liquid feed 
stocks if these, rather than butanes, are to be con- 
verted to butadiene. In either case the equipment 
consists of conventional fractionator towers and such 
subsidiary equipment as charge pumps, reflux pumps, 
drums, heat exchangers and perhaps absorbers and 
compressors. 

Cracking First 

In the butadiene plant proper, the first processing 
step consists of cracking the feed stock, or heating it 
(if a catalytic process is used) to the temperature 
where catalytic conversion of the material into 
butadiene will occur. The pressure involved is low, 
being, it is understood, around 150 pounds per square 
inch or lower. A high temperature, ranging between 
1000 and 1300° F., is necessary. Furnace coil of alloy 
steel are required at points where these high tem- 
peratures are encountered, though carbon steel 
might be used in the cooler sections of the furnace. 
Valves, instrument connections and other fittings 
subjected to the high temperatures would also be of 
alloy steel. The furnace box would require such fa- 
miliar equipment as oil or gas burners, refractories 
and tube hangers. 

In butadiene units of the catalytic type, catalyst 
chambers will be needed, unless, of course, a process 
of the “fluid-type catalyst” is employed. The cham- 
bers would be of steel. Whether carbon steel or alloy 
would be specified would depend on the temperature 
to which the metal is subjected. 

After reaction has occurred, the butadiene, along 
with any unreacted feed stock and the byproducts of 
the reaction, passes into that stage of the unit where 
separation of the butadiene 
from the other materials takes 
place. This separation § in- 
volves fractionation and is 
similar to the fractionation 
into individual products of a 
stream of hot oil and gases 
emerging from the furnace of 
a cracking unit. Where a pe- 
troleum oil is used as a feed 
stock, the materials from the 
cracking coil probably would 
first enter an evaporator tow- 
er similar to that generally 
used in ordinary cracking, in 
order that tar may be dropped 
out. In any case, fractionating 
towers and subsidiary equip- 
ment would be used for sepa- 
ration of liquids from gases 
and for the separation of gas 
mixtures into individual com- 
ponents or groups of compo- 
nents. One of these compo- 
nents, of course, would be 
the butadiene, which is re- 
quired in a high degree of 
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purity before being made into rubber. Pressures in 
this separation stage probably would range from 
around 200 pounds per square inch to atmospheric. 
Temperatures should be not over about 900° F. as a 
maximum, and, consequently, there should be little 
need for alloy steels unless the feed stocks contain 
considerable quantities of sulphur or other corrosive 
agents. Equipment which would be required in addi- 
tion to the fractionating towers are pumps, compres- 
sors, heat exchangers and reboilers, intermediate 
drums for gases and liquids, coolers, condensers and 
perhaps absorbers. 


Pressure Storage 


Rundown and storage tankage is, of course, neces- 
sary. Tanks for the butadiene and any other gases 
that might be liquefied would be of the pressure type 
similar to those used for storage of propane and 
butane. The boiling point of butadiene is 24° F. and 
the material has a vapor pressure of 25 pounds per 
square inch, gauge, at 80° F. 

Nothing has been said of piping and instrumenta- 
tion for the different stages of a butadiene unit for 
the reason that such equipment is naturally common 
to them all. Piping, fittings and valves subjected to 
the high temperatures around the pipe furnace would 
be of alloy steel, but elsewhere it is probable that 
carbon-steel materials would be specified. Essen- 
tially the same types of instruments used to control 
other kinds of refining units would be used, such as 
instruments for indicating, recording and controlling 
pressures, temperatures, liquid levels and flow rates. 

Although the rubber companies rather thar the oil 
companies are likely to handle the compounding of 
butadiene with styrene or acrylonitrile to produce 
synthetic rubber, a few remarks on equipment re- 
quired in compounding may be added. Pressure-type 
tank cars similar to those used for shipping liquefied 
propane and butane are needed for transportation of 
the liquefied butadiene to the compounding plant. In 
processing, the butadiene is pumped into closed re- 
action vessels of steel provided with pressure and 
temperature instruments and designed to withstand 
a pressure in the region of several hundred pounds 
per square inch and is agi- 
tated with styrene or acrylo- 
nitrile. After reaction occurs, 
the product is pumped into an 
open steel coagulation tank. 
The coagulated material is 
then dumped upon a convey- 
or, is washed and is passed 
through a dryer, after which 
it is masticated in a mill and 
mixed with such agents as 
carbon black and accelerators. 

It is evident that in the 
compounding of butadiene 
with other components of 
synthetic rubber such equip- 
ment as pumps, valves, steel 
piping, tanks, grinding ma- 
chinery, dryers, conveyors 
and a variety of instruments 
is required. At one stage in 
the compounding a tempera- 
ture of minus 50 to minus 
60° F. is maintained and parts 
subjected to this temperature, 
such as valves, would have to 
be of alloy steel. 
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The horizontal caustic trap is between the 

mercaptan scrubber (left) and the regen- 

eration column (right). The back trap line 

from the caustic trap to the column shows 
below the horizontal vessel. 


Mercaptans Removed 





tiene treatment in the plant of Globe Oil 
& Refining Company, McPherson, Kansas, is accom- 
plished in three successive stages: a pre-caustic wash 
for the removal of hydrogen sulphide, caustic scrub- 
bing for reduction of mercaptan content and doctor 
sweetening to a finished product. The three are 
phases of a continuous system whereby a blend of 
cracked distillate and plant recovery vapors moves 
in uninterrupted flow through the three treating 
phases. 

The system has been developed to meet the de- 
mands of gasoline made from Western Kansas crude 
oil, contaminating substances of which include, hydro- 
gen sulphide, mercaptan sulphur and small quantities 
of phenols. Its development is based on findings of 
the research department and changes were made so 
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Prior to 
Doctor Treating 


more efficient and more economical results could be 
accomplished. Its operation requires a definite bal- 
ance between commodity and chemicals as well as 
the time and position of contact. By correlating lab- 
oratory experiments with full-scale operation, the 
system, including pretreatment with sodium hydrox- 
ide solution, has resulted in lowered treating costs 
and improvement in lead susceptibility. 

3y blending plant recovery vapors ahead of treat- 
ing the system avoids separate treating of natural 
gasoline from the recovery system. Pressure on the 
initial stage of treating is 25 to 50 pounds, which 
prevents evaporation loss. This pressure also retards 
foaming and emulsion formation, especially when 
starting after shutdown. 

Ahead of the inlet to the hydrogen-sulphide-re- 





{103} 59 





= — 


ers METS ETI 


a 








The emulsion settler behind the mercaptan scrubber prevents caustic 
from following gasoline over to the doctor treating unit. 


moval unit is a shell-and-tube exchanger, where the 
gasoline stream is cooled to 80° F. or lower with well 
water. Gasoline and chemical enter the bottom of the 
wash column where mixing is aided by baffles. The 
chemical solution in this phase of treating is separate 
for succeeding stages. It is circulated by a pump at 
the rate of 35 gallons per minute and the ratio of 
gasoline to caustic is 7:1. 

Both the caustic and gasoline flow from the con- 
tact column to a horizontal settling drum, where 
separation is effected with the gasoline passing out 
through a connection at the end opposite entry, and 
the caustic returning to the circulating pump through 
a connection at the lowest point in the settling tank. 

Data obtained from research and later in full-scale 
operation show that the caustic solution should not 
exceed a gravity of 5° Be. Higher-gravity solutions 
are efficient, but have a less ability to dissolve phe- 
nolic soaps in the water phase, thus throwing them 
into suspension in the gasoline. The small amount of 
soaps formed, but undissolved in this system, is re- 
moved in a soap coagulator, a pot in the gasoline 
line, 30 inches in diameter by 4 feet high, having the 
lower three fourths of its shell filled with 1-inch car- 
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bon rings with about 15 pounds of steel wool packed 
lightly above. The flow of gasoline through the coag- 
ulator is from the base to the top. Washing the 
coagulator to clear the rings and steel wool of accu- 
mulated soaps is done with water as frequently as 
necessary, using a manifold in reverse flow after the 
gasoline has been bypassed around this unit. 


Mercaptan Removal 


The next treating stage is the mercaptan scrub- 
ber, a vertical column 4 feet and 6 inches inside diam- 
eter by 60 feet high, equipped with internal carbon- 
ring-packed sections. The scrubbing column origi- 
nally contained 7%, 4-foot carbon-ring-packed sections, 
but the arrangement was changed so that only 5, 
4-foot sections are employed. At the time of the 
change from 7 to 5 main sections, the top section was 
reduced in thickness to 2% feet, located several feet 
above the four main sections, to prevent carry-over 
of caustic with the gasoline. 

After operating the mercaptan scrubber with vary- 
ing interface levels between the caustic solution and 
the gasoline, from just above the top ring-packed 
section, to other levels, it has been found that effi- 
cient mercaptan removal is obtained with the inter- 
face held at the third deck from the base. At this 
level in relation to the incoming gasoline, carry-over 
of caustic with the gasoline is eliminated. The caustic 
line for admission of the chemical is attached to the 
scrubber at a point 7 feet from the top, with the 
inside extension turned down 1 foot and the end 
belled out to distribute the solution thoroughly 
against the rising gasoline. 

Concentration of the caustic solution in the mer- 
captan scrubbing circuit is held at an average of 22° 
Be., resulting in an average of 80 percent mercaptan 
removal without troublesome foaming and the tend- 
ency to form emulsions. Heavier solutions are gener- 
ally more efficient and remove a greater percentage 
of mercaptans, but this operation is not greatly inter- 
ested in removal from this gasoline of over 80 per- 
cent, because the nearly sweet gasoline is more diffi- 
cult to break in the doctor section of the treating 
plant. Removal of 85 to 90 percent of the mercaptans 
is the limit with any strength solution because of the 
nature of this gasoline. Mercaptan sulphur in the 
raw gasoline averages 0.035 percent, and after con- 
tact with the caustic solution in the mercaptan scrub- 
ber, the gasoline contains only 0.007 percent. 


Caustic Regeneration 


The caustic is released from the scrubbing column 
through a manually set valve with a recording flow 
meter showing the volume drawn off. The tower 
caustic level is held constant by a controlling instru- 
ment which actuates a steam throttle valve on the 
charge pump. At the outlet of the scrubber the caus- 
tic, containing an average of 0.12 percent mercaptan 
sulphur in the form of sodium mercaptides, flows to 
a pair of shell-andstube exchangers counter current 
to the flow of regenerated caustic passing from the 
regeneration tower, and a preheater operating as a 
solution heater, employing live steam to raise the 
temperature to around 238° F. 

As the caustic-stripping column is used to convert 
the sodium mercaptides back to mercaptans and re- 
lease these compounds from the solution, 60-pound 
exhaust steam is employed as an auxiliary processing 
agent. Approximately 10 pounds of steam are re- 
quired for each barrel of gasoline. This is introduced 
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into the column below the bottom plate to effect 
maximum stripping. The column for regenerating 
the caustic has an inside diameter of 4 feet, and a 
height of 40 feet, fitted with 7 bubble trays below 
the inlet connection of the caustic, and 2 above, with 
the caps removed. These act as emulsion breakers 
and prevent the carry-over of caustic with the steam 
and mercaptan vapors. 

To prevent loss of caustic from carry-over, a hori- 
zontal trap is used in the vapor line which has a 
back-trap connection to the tower. The trap has a 
sample connection for frequent testing with phenol- 
phthalein to determine alkalinity. If the sample indi- 
cates that caustic is being carried over with the 
vapors, the quantity of exhaust steam is regulated 
until no alkalinity is indicated by the test. The con- 
centration of the solution flowing through the regen- 
eration column is controlled both by applied heat in 
the live-steam preheater and the quantity of exhaust 
steam released in the column at the base, thus elim- 
inating the need for water make-up in the system. 
Regeneration of the caustic solution in the stripping 
column is so regulated that the mercaptide content 
of the steamed caustic is held at a constant, low 
figure. 

A comparatively low level is maintained in the 
caustic stripper with an outside-connected instru- 
ment which regulates flow from the column to the 
exchangers. The valve, which this level-controlling 
instrument operates, is installed in the process pip- 
ing, downstream from the exchangers to maintain 
column pressure on the caustic and to prevent partial 
voids in the shells and tubes. A manifold is set in the 
piping downstream from the control valve for make- 
up and replenishing solution, immediately followed 
by a surge, or regenerated caustic balancing tank 
from which the circulating pump takes suction to 
discharge to the mercaptan scrubber contacting the 
gasoline. The discharged solution is passed through 
a shell-and-tube cooler between the pump and the 
mercaptan scrubber to reduce the temperature to that 
found most effective for treating the gasoline, thus 
completing the cycle of the caustic for mercaptan 
removal. Fresh caustic is added from time to time 
and phenol-contaminated caustic withdrawn from the 
system. This material is not wasted, however, but is 
used in other parts of the refinery for hydrogen sul- 
phide removal and neutralization. 


Mercaptan Disposal 


Disposal of the mercaptans is by burning in a 
furnace constructed especially for the purpose almost 
1,000 feet from the plant. A 6-inch overhead pipe 
conducts the steam and mercaptans from the hori- 
zontal trap on the caustic regenerator and is con- 
nected to the burner chamber so complete evapora- 
tion of steam condensate can be obtained along with 
full combustion disposal of the mercaptans. As the 
transfer line is not insulated, partial condensation of 
the steam and mercaptan vapors occurs and the floor 
f the mercaptan incinerator is liquid tight up to a 
safety point below the burners, so that the tempera- 
ture in the combustion chamber can evaporate all 
iquids without danger of spilling. Approximately 
60,000 pounds of steam and 2,000 pounds of mercap- 
tans are disposed of daily, which requires a furnace 
emperature of 1145° F. below the fuel burners, and 

145° F. above. Approximately 1,500 cubic feet of 
“as is required as fuel per hour to evaporate the 
quids and dispose of the mercaptans without releas- 
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ing offensive odors. Fuel gas pressure at the burners, 
is held at 24 pounds, and experiments have been 
made to determine at what pressure and resulting 
furnace temperature the steam and mercaptans might 
be disposed of without odors. At a fuel pressure of 
12 pounds, gauge, and a bottom temperature of 750° 
F., which produced a temperature of 1220° F. above 
the burners, a slight haze of steam was observed at 
the furnace stack, but only an occasional very slight 
mercaptan odor was perceptible. 

Results when operating the caustic contact sys- 
tems are shown below: 


Percent mercaptan sulphur in raw gasoline charge.. 0.035 
Percent mercaptan sulphur in the scrubbed gasoline. 0.007 
Percent mercaptan removal, average..............-- 80.000 
Percent mercaptides in caustic to regenerator....... 0.120 
Percent mercaptides in caustic leaving regenerator.. 0.036 
Temperature of caustic to regenerator.............. 238° F. 

Temperature of-caustic, bottom of regenerator...... 230° F. 

Average gravity of caustic mercaptan system....... 22° Be 
Ratio of raw gasoline to caustic H:S column........ pe | 

Ratio of raw gasoline to caustic, Mercaptan column. 85:15 


Exhaust 
column 


steam in regenerator 
adgeaisw dele wate oa eens 10 lbs. per bbl. of gasoline 


Gasoline from which the bulk of the mercaptans 
have been extracted flows directly to the doctor- 
treating plant, passing through a horizontal tank 
which is used merely as a safety measure to prevent 
caustic from passing through with the gasoline to the 
doctor solution, although no caustic has been sepa- 
rated from the gasoline in: this vessel since the pres- 
ent method of treating has been balanced off in the 
scrubbing system. Doctor solution and scrubbed gas- 
oline are introduced simultaneously in a series of 
vertical mixing columns which are steam jacketed 
and insulated for the control of treating tempera- 
tures. Three columns are set for series flow, the first 
two being used for doctor-to-gasoline contact and the 
third for contact between doctor, gasoline and dis- 
solved sulphur, but connections are provided so that 
the point of contact between doctor, gasoline and dis- 
solved sulphur can be varied at any point. The time 
for contact through all three columns is calculated at 
1% minutes, divided as 1 minute for doctor to gaso- 
line, and % minute for doctor, gasoline and dissolved 
sulphur. 

Positive control of the quantity of dissolved sul- 
phur required to complete the reaction in the doctor 
plant is obtained with a recording flow meter, which 
indicates the quantity of dissolved sulphur being 
used. The dissolved sulphur flow meter is set into 
the system so that, regardless of the amount of gaso- 
line entering the doctor plant, a predetermined quan- 
tity of dissolved sulphur is always available in the 
proportions previously decided upon for effective 
treating. Butyl mercaptan — excess sulphur — tests 
are made at intervals of about three hours as a quick 
check to determine, without waiting for laboratory 
reports, the efficiency of the treating plant. 

The doctor solution residue is drawn off on an 
average of only once weekly while the treater is in 
operation, handling spent solution with continuous 
regeneration (REFINER. Vol. 16, No. 3, p. 136) and the 
gasoline—after separating from the doctor solution 
in a horizontal vessel into which the mixers dis- 
charge, is given a wash with water which passes from 
the two coolers in the caustic contacting units. Water 
from these caustic-cooling units proves satisfactory 
for washing the gasoline, thus lowering the water 
required for the system. 

The cost of treating gasoline has been lowered 
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Treating unit in the McPherson plant of Globe Oil & Refining Company 


progressively since steps were taken several years 
ago to make refinements in the treating system, when 
a doctor-regeneration unit was installed. The cost of 
chemicals consumed at that time averaged 0.75 cent 
per barrel, which was subsequently lowered to an 
average of 0.45 cent per barrel. Since the H,S and 
mercaptan removal sections have been placed in oper- 
ation, the costs have been further reduced until the 
chemicals consumption represents about 0.25 cent 
per barrel for all products sweetened. The cost is 
based upon the consumption of caustic, litharge and 
sulphur and nearly equal improvements are shown 
for all three chemicals. There is no loss of gasoline 
by carry-over or when regenerating doctor in the 
mechanical unit. Traces normally lost in black-strap 
emulsions during regeneration are collected and 
saved by the centrifuge. 

The cost of antioxidants has also been lowered for 
the cracked gasoline, which is attributed directly to 
the elimination of polysulphides from the sweetened 
gasoline. For 10 months prior to erection of the 
caustic-contact sections ahead of the doctor-sweeten- 
ing system, the cost for antioxidants averaged 1.57 
cents per barrel on the stabilized cracked gasoline. 
After the caustic contactors had been placed in oper- 
ation and the present method of operating estab- 
lished, the cost for antioxidants dropped to about 
1.13 cents per barrel. Still later improvements have 
brought this cost to 34 cents per barrel. 

A third saving has been obtained in the system 
which relates to the amount of TEL required to 
blend Q base stocks to 73 ASTM octane. Exhaustive 
tests made on scores of samples prior to, and after 
the installation of the contactors, have shown that, 
with the H,S and mercaptan scrubbers in operation, 
there is no loss of lead response because of the scrub- 
bing and sweetening operations. Many tests have 
shown that a slight appreciation in TEL response 
is obtained, resulting in from 0.01 to 0.05 cc per gal- 
lon when blending to 73 ASTM octane. Still greater 
appreciation is shown when using TEL for 79/80 
ASTM octane, resulting in as much as 0.10 ce per 
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gallon. During the two years prior to the installation 
of the scrubbers, there was a loss of an average of 
about 0.15 cc TEL per gallon when treating cracked 
gasoline with doctor without prior contacting, and 
blending the stocks to 73 ASTM octane. Because of 
longer life of the doctor solution, an important saving 
is obtained by being able to shut down the mechan- 
ical doctor-regenerating unit for about half the run- 
ning time which was formerly required, reflected in 
reduced power bills and maintenance cost. Produc- 
tion of a highly stable storage and pipe-line gasoline 
has been desirable; the system providing these qual- 
ifications through low dissolved oxygen content, plus 
freedom from undesirable metallo-organic com- 
pounds. 

Important features of this system which allows 
economical sweetening of full range Mid-Continent 
cracked gasoline with available chemicals, and with- 
out lowering of the TEL response, may be outlined 
as follows: 


1. Main hydrogen sulphide removal by debutanization. 

2. Low Be. caustic soda prewash for partial acid-oil re- 
moval. 

3. Eighty-percent mercaptan removal through packed 
tower regenerative caustic system. 

4. Temperature- and time-controlled doctor and sulphur 

contact. 

Meter-controlled and recorded sulphur addition, checked 

against butyl mercaptan and other tests. 

6. Continuous doctor treatment with carefully adjusted 
alkalinity, sodium plumbite and lead sulphide conditions 
in gum-free treating solution. 


un 


A summary of the operating procedure shows that 
it is essential to keep the caustic well regenerated, 
to keep air from entering the system along with the 
caustic, and to maintain an even, unbroken flow of 
gasoline to the scrubber. The gravity of the caustic 
should not fluctuate, and the concentration of the 
phenols in the mercaptan-scrubbing caustic should 
be controlled by charging fresh caustic to the system 
as frequently as tests determine that this should 


be done. 
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Examination of Used 


Crankcase Oil 


L. L. DAVIS 
Supervisor, Process Division, Continental Oil Company 


. oe determination of the optimum life in service of 
a crankcase oil and at the same time the insurance of 
safe, long operating life for the engine require a study 
of the engine, the oil, and the operating conditions as 
a closely interrelated unit. In the final analysis, the 
condition of the engine is the determining factor. 
Analysis of the used oil provides informative data on a 
specific oil in a given engine under reasonably constant 
operating conditions. Such data, however, do not neces- 
sarily hold for other oils or for other engines and serv- 
ice conditions. 

The depreciation of an oil in service results from con- 
tamination from two major sources: 

1. From sources external to the lubricating system. 
These extrinsic contaminants (such as those from the 
combustion zone) depend upon the mechanical condi- 
tions of the engine and are not a consequence of the 
kind or quality of the lubricant. 

2. From sources inherent to the lubricating system 
and to the oil. These intrinsic contaminants result from 
the changes in the oil and therefore depend upon the 
quality of the oil as well as upon the operating condi- 
tions. 

Many laboratory methods have been developed to 
study the changes that take place in an oil in service. 
Since the changes are complex and not well understood, 
the analvtical methods are largely proximate rather than 
exact. Considerable manipulative skill is required to 
obtain reproducible results ; and for an interpretation of 
the results, an even greater knowledge of the relation 
of engine and operating conditions to oil changes is 
required. 

The various methods most commonly used for the 
estimation of the changes that have occurred in a used 
oil are: 


1. Dilution by the fuel. 7. Metal content. 

2. Water content. 8. Naphtha insolubles. 

3. Viscosity. 9. Chloroform insolubles. 
4. Carbon residue. : 10. Chloroform solubles. 
5. Neutralization Number. 11. Oil insolubles. 

6. Ash. 12. Resin content. 


Interpretation of Analytical Data 

Due to the infinite number of possible combinations of 
oils, engines, and operating conditions, the interpretation 
of the results of used oil analysis depends upon a knowl- 
edge of the oil used, the type or make of engine, the 
service conditions, and the condition of the engine after 
use. Such interpretation includes an evaluation of the 
quantity and character of the various contaminants in 
the used oil. 


Extrinsic Contaminants 
Liquid contaminants from external sources include 
water or other coolant and unburned fuel. The presence 
of either a trace of water or water sludge or an appre- 
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ciable amount, say 5 percent, of fuel diluents indicates 
defective mechanical or operating conditions. The crank- 
case should be immediately drained and the mechanical 
or operating defect corrected. 

Solid contaminants from sources outside the true 
lubrication system may include dust or dirt from the 
air or the gasoline and oil containers, lead and soot from 
the combustion zone, carbon from the _ thermal 
decomposition of oil or fuel, and metals or metallic 
compounds from wear or corrosion of the engine parts. 


Chloroform Insolubles 

The chloroform insolubles include all of the solid 
extrinsic contaminants and may, under certain condi- 
tions, include some intrinsic contaminants resulting from 
oxidation of the oil. The chloroform insolubles de- 
termined by filtration of a chloroform solution of the 
used oil are therefore an approximate measure of the 
solid contaminants, but they do not indicate the nature 
or source of these contaminants. If the chloroform in- 
solubles are appreciable—say, 0.3 percent or more— 
further examination must be made to determine their 
character. If the ash is relatively low compared to the 
insolubles, the contaminants are largely soot and carbon 
which may not be particularly harmful. If the ash shows 
measurable “silica,” failure of the air and oil filters is 
indicated, and the oil should be discarded immediately 
and the filters put in condition. A chemical analysis may 
show the insolubles to be largely lead, but a relatively 
large amount—possibly 1 percent—may be tolerated 
without harm. High insolubles definitely show the oil to 
have a peptizing action and therefore the engine may be 
clean. On the other hand, the oil may show a very low 
insoluble content because of failure to peptize the con- 
taminants and the engine may be extremely dirty. 


Intrinsic Contaminates 
The oxidation and decomposition products of the oil 
may be measured quantitatively by determination of the 
asphaltenes and resins. Where extrinsic contaminants 
do not interfere, the relative degree of oxidation may be 
approximated by means of the carbon residue and vis- 
cosity. As the author and coworkers have shown? there 


{107} 63 














DIRTY 
$ 
' 


—> 
$ 


RATING 
fof 
' 


ENGINE 


+ 


CLEAN <— 














FIGURE 1 
Relation between asphaltene content of used oil and engine cleanliness 


is a reasonably uniform relationship between the extent 
of oxidation and these various factors. 


Asphaltenes 

The asphaltenes or “asphaltic resins,” by definition, 
are the difference between the naphtha insolubles and 
chloroform insolubles determined by filtration of the 
used oil in solution in the respective solvents. The 
asphaltenes are a measure of those oxidation products 
that are approaching oil insolubility, that is, those prod- 
ucts which if oxidized to any further extent will be 
precipitated as sludge or may “bake out” on hot sur- 
faces and appear as lacquer or varnish. 


Chloroform Solubles 


The portion of the asphaltenes which does not bake or 
polymerize during the drying of the naphtha insolubles 
and remains soluble in chloroform has been designated 
by some laboratories as “chloroform solubles.” Several 
laboratories, particularly the General Motors Research 
Laboratories, have reported excellent correlation be- 
tween these “chloroform solubles” of the naphtha in- 
solubles and the amount of varnish on the pistons ex- 
cept in the case of some oils containing detergent com- 
pounds. In these cases a large amount of “chloroform 
solubles” may be present and the engine parts may be 
free from varnish and adhering sludge. 

The tolerance of a given oil to “asphaltenes” or 
“chloroform solubles” depends upon its “detergent” or 
peptizing ability. An oil containing a detergent may 
carry a large amount (possibly 1 percent or more) of 
asphaltenes without showing engine dirt or varnish on 
pistons, but an oil having poor peptizing value and a 
relatively low asphaltene content may give a very dirty, 
varnished engine. In the latter case, the asphaltenes are 
precipitated as rapidly as formed. Therefore, the per- 
missible limits of “asphaltene” or “chloroform soluble”’ 
content for any given oil must be determined by actual 
engine inspection. 

The relation between asphaltene content of the used 
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oil and engine cleanliness is given in Figure 1 for four- 
teen commercial oils used in a Chevrolet engine for a 
period equivalent to 5000 miles. The engine rating is an 
average of the ratings given to 16 points, each being 
rated on an arbitrary scale in which “O” is perfectly 
clean and “100” so dirty that failure would result. The 
probable variation in rating is + 10 percent which is 
indicated by the light lines on either side of the average 
(heavy) line. Only three oils show appreciable diver- 
gence and therefore require further discussion. Oil No. 
14 was a solvent-treated Eastern oil having practically 
no peptizing value, as was indicated by the very low 
chloroform insolubles of only 0.07 percent. The in- 
solubles were precipitated as fast as formed, thus giving 
a relatively dirty engine. The opposite characteristic was 
found in oil No. 9, which although heavily oxidized 
carried the insolubles in suspension, having 2.27 percent 
chloroform insolubles, and therefore gave a relatively 
clean engine. Oil No. 7 contained a detergent and an 
antioxidant and therefore gave a relatively clean engine 
in spite of the high asphaltene content. 

It therefore appears that if the detergent value of an 
oil could be appreciably increased, a very clean engine 
might result although the oil contained a high percentage 
of asphaltenes. It is obvious, however, that the most 
desirable conditions are a very clean engine and a low 
asphaltene content in the oil. 


Carbon Residue 

Carbon residue is the “carbon” left after the thermal 
decomposition of the nonvolatile constituents of the oil. 
Modern refining methods result in very low carbon resi- 
dues for the new oil. The carbon residue is very sensitive 
to oxidation products? and will increase materially be- 
fore insolubles are formed. The test therefore is of 
value as an indication of the progress of oil deteriora- 
tion before objectionable results occur. The test is of 
little value in itself; but when data from it are studied 
in relation to the data from other oil tests and to engine 
conditions, it adds valuable information to the whole. 


Viscosity 

Viscosity, like carbon residue, in the absence of ap- 
preciable extrinsic contaminants, indicates the extent of 
oil oxidation. The resinous oxidation products greatly 
increase viscosity. Therefore, viscosity measurement be- 
comes a quick, easy, and reasonably accurate method for 
following trend or rate of oxidation. Since fuel dilution 
decreases viscosity, this factor must be considered when 
evaluating the change in viscosity during use. If the 
dilution is more than 3 or 4 percent, the determined vis- 
cosity of the used oil should be factored or the diluent 
should be removed before determining the viscosity. 

However, both viscosity and carbon residue are 
greatly affected by insolubles; thus, in the case of oils 
containing detergents a high viscosity or carbon residue 
may be due to suspended insolubles rather than soluble 
oxidation products. In such case the extent of oxidation 
of the oil may be éstimated by determining either the 
viscosity or carbon residue of the insoluble free oil. 
(After filtering off the naphtha insolubles, the naphtha 
is evaporated from the oil, which is then tested.) 


Resin 

To develop a quantitative correlation between viscosity 
or carbon residue and the amount of oxidation product 
present in a used oil, the so-called resins (the oxygen- 
containing hydrocarbons and polymers) may be ex- 
tracted from the naphtha solution of insoluble free oil. 
The removal of such resins leaves the oil in practically 
its original condition. 
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Neutralization Number 

Neutralization number, even by name, is misleading 
since it is not a measure only of total acid present. The 
neutralization number is the total “caustic consump- 
tion” of a used oil measured under arbitrary conditions. 
Other test conditions may give entirely different results. 
The compounds present in a used oil which consume 
caustic or organic acids, phenolic compounds, lactones, 
resins, and many inhibitor and detergent addition 
agents. Since the products of oxidation of oil are 
caustic-consuming in character, the neutralization num- 
ber is a rough measure of the degree of oxidation, ex- 
cept in the case of oils containing addition agents which 
mask or otherwise affect the result of the neutralization 
number test. In a given lubricating system, although the 
rate of increase in neutralization number may be an 
index of the rate of oxidation, it does not necessarily 
represent objectionable oxidation. Thus, one oil may 
oxidize to a very high neutralization number without 
producing corrosive acids, whereas another oil may pro- 
duce corrosive acids even though the neutralization num- 
ber remains low. 


Corrosion 

The protection of metal surfaces, specifically bearings 
and cylinder walls, is one of the primary objectives of 
lubrication. Unfortunately, up to the present time there 
is no satisfactory or accepted method of determining 
the probability of corrosion from a used oil. The so- 
called laboratory “beaker” corrosion tests, including the 
conventional copper strip tests, have proved to be un- 
reliable as a means of predicting the corrosive ten- 
dencies of new or used oils. These tests depend upon 
the formation of a surface film to indicate “corrosion” 
whereas surface films are frequently highly protective. 

There are two sources of corrosive acids, namely, 
from the combustion zone and from the oxidation of 
the oil. The most corrosive acids resulting from oil oxi- 
dation are volatile; therefore as a rule little or none of 
the more corrosive acids will remain in the used oil. The 
products of corrosion, however, will be present, and 
analysis of the metal content of the used oil may indi- 
cate the relative corrosiveness of the oil. Fortunately, 
the metals used in manufacturing detergents for engine 
oils are sodium, calcium, barium, tin, and aluminum, 
which are not the metals to be expected as corrosion 
products from the engine. The metals to be expected 
from engine corrosion are iron, lead, copper, cadmium 
and silver. 

The sources of the iron content of a used oil, assum- 
ing no external source of finely divided iron or rust, are 
erosion and corrosion of the engine parts, particularly 
of the cylinder walls and rings. Although the erosion 
may be high during the break-in period of a new engine, 
this source becomes negligible in a properly lubricated 
and “broken-in” engine. Under the latter condition, the 
iron content of the used oil is generally accepted as a 
measure of the relative rate of wear or corrosion. The 
results of many road and laboratory engine tests have 
indicated that those oils which, under severe conditions, 
will cause bearing corrosion, will also show a relatively 
high iron content in the used oil. 

Lead compounds may be present in large amounts in 
used oils taken from engines in which “leaded” fuel has 
been used and obviously this lead is not indicative of 
corrosion. The lead as it enters the crankcase is largely 
inorganic in form and therefore inert as far as the oil 
system is concerned. Many studies have indicated that 
relatively large quantities of inorganic lead are not 
harmful. When, however, an oil oxidizes to form cor- 
rosive acids, they may react with the inorganic lead to 
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TABLE 1 
Crankcase Oil Data 











Corrosion, ¢. | Neutrali- | Oil Soluble | Total Iron 

Lost zation Lead, Content, 

OIL per Insert Number percent* percent* 
ee Pe ere 0.12 5.0 0.09 0.027 
OS eee Aer eane 0.35 3.4 0.07 0.075 
Spee: 0.48 2.3 0.45 0.062 
| Oe ere ere 0.76 4.0 0.38 0.044 
PEE ts cs Slevin, 0.98 7.0 0.64 0.130 
MONTES i564. eGhuees 1.35 6.6 0.50 0.153 
Sy ERE Peek 2.47 6.5 0.79 0.153 




















* Metal content reported as the sulfate in percentage of used oil. 


form oil-soluble lead salts of organic acids. Oil- 
soluble lead salts may also be formed by the corrosion 
of lead-containing alloys such as copper-lead bearings, 
by acids formed by the oxidation of some oils. There- 
fore although the total lead content of a used oil has 
little or no significance, the amount of lead soluble in 
oil may be somewhat indicative of the relative corro- 
siveness of different oils used in the same equipment 
under the same conditions of operation. 

As an example, Table 1 shows data from a selected 
group of crankcase oils used in a Chevrolet test engine, 
containing copper-lead bearings, operated under the 
S. A. E. Lubricants Division 67-hr. test conditions and 
using a fuel containing lead tetraethyl. 

These data show that there is no relation between the 
copper-lead bearing corrosion and neutralization num- 
ber. There is, however, a reasonably good relation be- 
tween bearing corrosion and the oil-soluble lead and the 
total iron contents of the used oils. The relationship is 
not absolute, as examples have been reported where no 
corrosion had occurred when appreciable oil-soluble lead 
was present. This may have been due to the presence of 
lead compounds of the metallo-organic type (such as 
lead tetraethyl) which are reported to be inhibitors 
rather than accelerators. In the author’s experience, oils 
which under sufficiently severe conditions will corrode 
alloy bearings have shown a relatively high soluble lead 
content in the used oil. This has been found to be the 
case, even when no corrodible lead-alloy bearings were 
in the system, if a leaded fuel had been used. An ex- 
ample of the latter condition is given in Table 2 and will 
be discussed below. In the final analysis, however, en- 
gine inspection is the only certain method to determine 
the relative ability of an oil to protect the engine from 
corrosion. 


Interrelation of Operating Conditions and Used Oil 
Characteristics 

As mentioned above, the interpretation of the used 
oil characteristics depends largely on the engine condi- 
tions. Actually, the used oil should be considered merely 
as a part of the engine. As an example, Table 2 presents 
the data from the analysis of four crankcase drainings 
after 2500 miles of service under severe summer driv- 
ing conditions. The passenger cars were of a popular 
make and were not equipped with oil filters. The trucks 
were of a heavy-duty type equipped with an excellent 
type of oil filter. The two well-known brands of oil used 
were of the S. A. E. 30 grade. 

The engine ratings were determined in the same man- 
ner as those discussed in connection with Figure 1. Both 
oils were of the solvent-treated high-viscosity-index 
type containing addition agents so that all over-all en- 
gine ratings were relatively good. The passenger car 
engines were equipped with noncorrosive lead-babbit 
bearings. The truck engines were equipped with copper- 
lead bearings which showed corrosion with oil No. 2. 
The truck showed heavy lacquering on the hydraulic 
valve lifters for oil No. 2, all but three out of twelve 
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TABLE 2 


Analysis of Four Crankcase Drainings After 2500 Miles of 
Service Under Severe Summer Driving Conditions 





























| Passenger Cars Trucks 
| Oil No. 1 | Oil No. 2 | Oil No. 1 | Oil No. 2 2 

Engine rating. } 14 | 19 7 15 
Bearing corrosion... . . None None None Yes 
Neutralization number. Aint | 3.1 | 8.7 0.26 3.4 
Naphtha insoluble, percent . 1.56 | 2.13 0.10 0.22 
CHCLa insoluble, percent 1.14 | 0.53 0.05 0.12 

Asphaltenes, — by dif- | 

erence ery FE 0.42 | 1.60 0.05 0.10 

Viscosity at 210 OF: a 

New oil. . ek 60.4 67.9 60.4 67.9 

Used oil othe et 67.9 110.6 56.2 70.6 
Dilution, percent............. 1.8 } 1.8 2.9 2.8 
Water é 0 Phe — 0 
Carbon residue, percent . isk 2.47 | 3.25 0.076 2.42 
Carbon residue, filtered, percent 1.45 | 2.05 0.061 2.30 
Resin, percent. ‘ 5.85 | 14.25 0.9 10.50 
Iron, percent: : 

AT. Linriis ceidvigh a diveues 0.014 | 0.031 0.002 0.006 

a ee aed 0.010 | 0.021 0.002 0.005 
Lead, percent: } 7 

MEE dc B'6 wands +0 rete 0.89 | 0.92 0.01 0.65 

Soluble. . . Wet es aa nil. 0.42 
A Rare |} 429 | 30 441 

| 











being stuck. The truck with oil No. 1 showed no lacquer 
and only one lifter was slightly stuck. 

Referring to the analysis of the used oils, it will be 
seen that the passenger cars (without filters) show a very 
much greater oil deterioration than do the trucks (with 
filters). This shows quite conclusively the role a filter 
may play in continuously removing insoluble contami- 
nants from the system and thus retarding oil oxidation 
by the removal of accelerators. Incidentally, this same 
characteristic was shown in other passenger cars 
equipped with filters. 

In the case of the trucks, oil No. 1 appears to be safe 
in all characteristics for continued use. Oil No. 2, 
although having very low insolubles due to the filter, 
discloses by the neutralization number, carbon residue, 
and resin content that considerable oxidation of the oil 
has taken place. 

Both oils show greater depreciation in the passenger 
cars than in the trucks. Oil No. 1 contains high chloro- 
form insolubles but relatively low asphaltenes, indicat- 
ing that the contaminants are largely extrinsic. The low 
viscosity, carbon residue, and resin content all confirm 
the conclusion that this oil has not been severely oxi- 
dized. On the other hand, the high asphaltenes, viscosity, 
carbon residue, and resins found in oil No. 2 indicate 
that this oil has been severely oxidized in service. 

As found in the trucks, oil No. 2 is corrosive to cop- 
per-lead bearings while oil No. 1 is not. It is interesting 
to note the metal content of the used oils in relation to 
these facts. In the case of the trucks oil No. 2 contained 
three times the amount of iron that was found in No. 1, 
and contained 0.42 percent of soluble lead as compared 
to “nil” in oil No. 1. In the case of the passenger cars 
both oils contained about the same amount of total lead, 
the only source being the fuel. Oil No. 2, however, con- 
tained 9.78 percent of soluble lead, indicating that this 
oil had produced the corrosive type of acid which had 
dissolved 85 percent of the lead compounds present. Oil 
No. 1 contained only 0.06 percent of soluble lead. 


Conclusion 

From the above discussion, it is evident that an engi- 
neer engaged in research may obtain considerable re- 
liable information from a study of the detailed analysis 
of the used oil in relation to engine conditions. This re- 
lationship is too complex to be used for control of rou- 
tine operation by either the individual or the fleet owner. 
The correct period between drains must be determined 
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by practical experience with representative oils, in spe- 
cific equipment, and under given operating conditions. 
It must primarily be based upon engine conditions, 
although detailed oil analysis will assist in developing 
optimum drainage periods. To insure protection of 
equipment, such drainage periods should be substan- 
tially shorter than the indicated maximum useful life 
of the oil. 

In general the recommendations of the equipment 
manufacturer or the oil company are on the conserva- 
tive side in order to protect the consumer from troubles 
which might arise under severe conditions. Certainly, 
if equipment must be kept in condition for maximum 
performance under severe conditions, a conservatively 
short crankcase drainage period is to be recommended. 

After the correct drainage period has been determined 
from experience in service, a drainage schedule in hours 
or miles of operation should be established and rigidly 
enforced. 


Methods of Test 


The scope of this discussion does not include de- 
tailed procedures for the laboratory test methods listed 
below. Standard A. S. T. M. methods are referred to if 
available. Those interested may obtain the desired pro- 
cedures from Part III of the 1939 Book of A. S. T. M. 
Standards and the 1940 and 1941 Supplements thereto, 
or the 1941 issue of A. S. T. M. Standards on Petroleum 
Products and Lubricants or from the appropriate sub- 
committee of the A. S. T. M. Committee D-2 on Petro- 
leum Products and Lubricants. 

Sampling: Final drain samples should be drawn from 
the hot oil sump immediately after the engine is stopped. 
Intermediate samples should be drawn from the sump 
while the oil is hot and the engine is running. The sam- 
ple container should be only partially full to permit 
thorough mixing of the contents before testing. The 
sample should be strained through 100-mesh wire screen 
to remove large particles which might affect the homo- 
geneity of small test portions. Particles retained on the 
screeen should be examined separately. 

Dilution of Crankcase Oils: A. S. T. M. Standard 
Method of Test for Dilution of Crankcase Oils (D322 - 
35).* 

Water in Petroleum Products: A. S. T. M. Standard 
Method of Test for Water in Petroleum Products and 
other Bituminous Materials (D95 - 40).* 

Viscosity: Kinematic, A. S. T. M. Tentative Method 
of Test for Kinematic Viscosity (D 445 - 39T).° 

Saybolt, A. S. T. M. Standard Method of Test for 
Viscosity by Means of the Saybolt Viscosimeter 
(D 88 - 38).° 

Carbon Residue: Ramsbottom method A. S. T. M. 
Tentative Method of Test for Carbon Residue of Petro- 
leum Products (Ramsbottom Carbon Residue) (D 524 - 
41 T).? 

Conradson method, A. S. T. M. Method of Test for 
Carbon Residue of pcubiai Products (Conradson 
Carbon Residue) (D 189 - 41).8 

Neutralization Number: Proposed Method of Test 
for Neutralization Number of New and Used Crankcase 
Oils.® 

Ash: A. S. T. M. Tentative Method of Test for Ash 
Content of Petroleum Oils (D 842 - 38 T).2° Ash de- 
termined by this method includes the nonvolatile inor- 
ganic matter, a portion of the volatile lead compounds, 
and a portion of the oil-soluble metallic compounds 
(soaps, addition agents). If nonmetallic inorganic mate- 
rial (silica, earth, etc.) is desired, the ash may be di- 


[Continued on page 82] 
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S UPPLEMENTING any fire extinguishing agent 
with water can be effective if the water is handled 
properly and applied to the point where the fire orig- 
inates. A major gasoline manufacturer which pro- 
duces a high-vapor-pressure gasoline with extraction 
plants in the field, has installed equipment which is 
designed to smother the blaze at the point of origin, 
yet does not provide great quantities of flowing water 
upon which burning gasoline can spread. 

The gasoline plants contain the usual amount of 
fire lines and hose hydrants located in various parts 
of the yard with high-pressure pumps installed for 
fire control only. Extending the high-pressure water 
lines, connections are made in front of the horizontal 
pressure storage vessels for hooking up the special 
water extinguishers. Several vertical pipe standards 
are set to cover the front end of the tanks, the trans- 
fer manifolds, and the safety valves. 

The pipe standards are set with the lower ends 
cased with a block of concrete to stiffen and prevent 
sidesway when operating, and have self bleeding 
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Fire Control 


valves at the base to prevent freezing. The standards 
are made up in sections with tees located so water 
delivery can be obtained low down, at the interme- 
diate section and at the top. Spray nozzles are con- 
nected to adjustable nipples attached to the bushed 
tees for pointing at any point desired, and so a com- 
plete coverage may be had of the entire front of the 
tanks and pipe fittings. 

The sprays are of the type which break the water 
into a fine mist-like spray instead of in coarse drop- 
lets so that a dense blanket of heavy fog is spread 
over the front of the tanks. The advantage of such 
apparatus appears to be two-fold; first, the fire is 
smothered with a heavy blanket, and second, the fit- 
tings at or near the fire are cooled to a temperature 
that will not cause ignition after the blaze itself is 
snuffed out. In pilot demonstrations of this type of 
fire control, it was clearly shown that the dense blan- 
ket of heavy fog almost displaced the air for a con- 
siderable area near the point attacked, and fires dwin- 
dled and died for want of sustaining oxygen. 
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Conditioning Raw Natural 
Gasoline in the Field 


Se ett intact: raw natural. gasoline in the 
field so the propane-butane fractions of several plants 
can be sent to one point for fractionation and recov- 
ery of isobutane is a marked trend in plant operation. 
The increased demand for butane in the manufac- 
ture of 100-octane-aviation gasoline and the prospect 
ior further demand of these hydrocarbons in the 
making of synthetic rubber indicate that gasoline- 
plant design will follow the pattern that will allow 
for full recovery of hydrocarbons, which until re- 
cently were by-products, used chiefly as liquefied 
petroleum gas. 

Details of the fractionation scheme in this article 
represent what has been done by one company in 
order to provide a source of isobutane. Because of 
military requirements the name of the company and 
the location of the plant are not given. The flow dia- 
gram is given in sufficient detail to simulate the 
actual installation. Photographic illustrations, how- 
ever, are from other plants of similar but not iden- 
tical design. 
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In each plant, ahead of the still and new fraction- 
ating column, the extraction sections are adjusted to 
pressures, oil and temperature conditions to assure 
maximum recovery of desired components of the 
field gas. This recovery in the absorber battery is 
processed first in a fractionating still, whose func- 
tions are to control end point of the condensate and 
maintain a suitable circulating medium for adequate 
extraction from field gases. The still contains no 
water leg or other moisture separating device. 

All vapors produced in the still leave through the 
top outlet and travel through atmospheric sections 
in the water-cooling tower for cooling and condensa- 
tion. Liquids and uncondensed vapors are received 
in a dehydrating accumulator drum equipped with 
two sets of level controllers; the first working on the 
interface between gasoline and water, and the second 
on the interface between gasoline and uncondensed 
vapors. The water condensed from the steam used in 
processing the fat oil in the fractionating still is 
automatically released from the dehydrating accumu- 
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lator drum by the first level controller. The second 
level controller controls the pumping-out pump so 
that a constant predetermined level always. remains 
in the dehydrating accumulator, and, as the produc- 
tion of gasoline is obtained, the product is delivered 
constantly to the fractionator. 

The temperature on the condensing sections is 
maintained as low as possible, and the top of the 
fractionating still is maintained at the temperature 
to produce the required end-point product by return- 
ing sufficient of the condensate from the accumulator 
back to the top of the still. The pressure on the still, 
the condensers and the dehydrating accumulator 
drum is maintained with a regulator on the vapor 
outlet of the accumulator so that there is no varia- 
tion in pressures at any point in the system in this 
section of the plant. 





Fractionating Column 


Raw gasoline is pumped to the fractionating col- 
umn at the same rate as that of production in the 
fractionating still. 

This column has an outside diameter of 4 feet, and 
is 65 feet, 9 inches high from foundation ring to the 
top bend line at the upper head. The cylindrical por- 
tion of the column has an effective height of 63 feet, 
6 inches, with a 7-foot, 6-inch space below the lowest 
bubble plate. The column is constructed throughout 
to comply with API, ASME unfired-pressure-vessel 
code, made of flange steel, and all seams double V 
welded, and has a maximum working pressure of 300 
pounds, and a hydrostatic test pressure of 450 
pounds, gauge. 

It has 36 bubble plates placed at intervals of 18 










Alternate plates are equipped with thermometer wells, so temperatures 
in the tower can be checked. 









Two level controllers are on the accumulator tank (left). 






inches. The top plate is 3 feet 6 inches down from 
the top shell bend line, and the 36 bubble plates oc- 
cupy a space of 52 feet 6 inches. The shell is made 
of 3%-inch steel, ellipsoidal heads included, while the 
supporting skirt, 2 feet 3 inches high, is made of 
3%-inch steel. On each odd numbered tray and the 
lowest plate are placed checking thermometer wells 
which are inserted through the shell at an angle of 
45°. These wells are made of %-inch extra-heavy 
pipe and have an overall length of 7 inches, 3 inches 
outside the shell and 4 inches inside, with the inside 
end welded closed and resting almost on the surface 
of the bubble tray. The outer ends are threaded to 
receive a protective cap or thermometer shield for 
the usual type of glass thermometer. 

























Two Manways 


The shell is equipped with two manways, one at 
the top and the other near the base. The manways 
are 16-inch by 25-inch series 30 weld-neck flanges 
drilled and tapped for 20 1%-inch studs on a 22%- 
inch circle. The manways are attached to the shell 
with a 32-inch by 34-inch reinforcing ring, and the 
center of the top is 1 foot 9 inches down from the top 
bend line, while the lower is located 2 feet 6 inches 
up from the bottom bend line of the column. The top 
vapor outlet is centered in the ellipsoidal head, and 
is 6 inches by 12%-inch series 30 Van Stone flange 
stiffened with a 12-inch by 3%-inch reinforcing ring. 
The reboiler connections on the column are 5 feet 
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4 inches apart, with the bottom opening center 14 
inches above the lower shell bend line and is 6 inches 
by 12% inches. The top connection is 8 inches by 
15 inches, both being made of series 30 Van Stone 
flanges with reinforcing rings. For draining the col- 
umn extra strong connections are made in the center 
of the lower ellipsoidal head with the pipe extending 
6 inches outward from the opening in the supporting 
skirt ring. 

As the function of this column is for processing 
gasoline containing substantial percentages of pro- 
pane and lower boiling fractions, the three inlet noz- 
zles are placed above the fifteenth, seventeenth and 
nineteenth trays. These nozzles are 2-inch by 6%4- 
inch Van Stone flanges, centered exactly half way 
between adjoining plates, and extend inward 12 
inches from the inner surface of the column shell. 
Either of the connections can be used, but conditions 
at the plant and the characteristics of the gasoline 
indicate that the top inlet be used for charging the 
column. With this inlet the combination of vapors 
and liquid has 22 separating plates below the inlet, 
and 14 plates above for fractionation. 

The liquid charge to the column is pumped 
through a shell-and-tube exchanger at the base of 
the column, counter-current to the fractionated mate- 
rial leaving the reboiler shell. Uncondensed vapors 
released through the pressure controller at the top 
of the dehydrating accumulator drum flow to com- 
pressors which boost the pressure from that on the 
drum to the column operating pressure. They enter 
the column at the top nozzle along with the liquid 
charge. In this way all products of distillation are 
fractionated whether liquid or vapor to recover valu- 
able components in the vapors and to release the 
propane and lighter fractions in the fractionating 
column. 

This column is operated at a pressure of 230 psi, 








with the pressure-control instrument on the outlet of 
the overhead vapor reflux accumulator, to maintain 
a constant pressure throughout the system from the 
charge pumps to the reflux condensers. The reboiler 
temperature is maintained at 300° F. with live steam 
admitted to the shell through a temperature con- 
troller while condensate is released through auto- 
matic steam traps. 

Vapors flow through atmospheric condensers to 
produce liquid reflux for temperature control of the 
top of the column. An automatic bypass, controlled 
by a liquid-level instrument on the side of the reflux 
accumulator, maintains the required quantity of 
liquid condensate to replenish the reflux receiver. 
Excess vapors being routed around the condensers 
without cooling, the reflux in the drum is always at 
sufficient. temperature to obtain adequate vaporiza- 
tion to release excess reflux through the vapor line. 
Reflux is pumped back to the top of the column to 
maintain a top temperature of 120° F. The combina- 
tion of tower pressure, reboiler temperature and top 
temperature of the tower is such that the discard 
from the column consists essentially of C,, C, and C, 
hydrocarbons. 

Boiling range tests are frequently made of the 
reflux to determine whether or not substantial quan- 
tities of isobutante are being released with the va- 
pors. These tests show a consistent 40° below zero F. 
end point, which, supported by occasional fractional 
analysis of the discard indicates that an inconse- 
quential amount of valuable fractions are being lost 
overhead. Laboratory control and plant indications 
show that the finished product from the reboiler con- 
tains on an average of less than 0.3 percent of pro- 
pane and lighter, the sum of which shows that this 
column is adequate for separation of the propane 
from the feed, without loss of isobutane and higher- 
boiling fractions. 




















Intake to the recompressors is equipped with strainers so foreign matter cannot be carried over with vapors 
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Hydrocarbon Hydrates’ 
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Pon the past several years, there has been con- 
siderable interest throughout the natural gas and 
natural gasoline industries in the subject of the 
formation of solid substances by the inter-action of 
water and hydrocarbon gases. These solids are com- 
monly referred to as “hydrates.” It is apparent from 
the literature and general knowledge of those who 
are active in the industry that these hydrates have 
been observed in the field for many years. However, 
it is also apparent that in a great many instances the 
exact nature of these solids was not appreciated. 

In years past, when transmission systems and plant 
equipment were operated at low pressures, the occur- 
rence of hydrates in the field was less frequent than 
it is under present conditions when relatively high 
pressures are quite commonly used. During the 
periods when only low-pressure systems were 
operated, it was usually necessary that rather low 
temperatures be reached before hydrates would form 
and become stable. It was, therefore, often thought 
that the solids which were found to exist in lines or 
other apparatus were ice crystals or “snow.” In order 
for this to be true, it would be necessary that 
temperature in the apparatus under consideration 
be below the freezing point for water. As the pressure 
in practical systems was increased, it was found that 
the solids appeared at temperatures considerably 
above 32° F.; in fact, it is quite possible to have 
natural gas hydrates at temperatures in the neighbor- 
hood of 50°F. with pressures of about 500 psi. 
During the past 10 or 12 years, we find an increasing 
tendency to study these hydrates and to correctly 
analyze the difficulties which they have caused in the 
past, as well as to develop means for eliminating 
them or preventing their formation. 

Many normally gaseous substances may form 
hydrates under conditions which are proper for the 
combination of the gas with water. Such hydrates 
were known as early as 1810 when Davy’ showed 
that chlorine would form a solid with water. How- 
ever, hydrates of saturated hydrocarbons were not 
studied extensively until about 1888, when Villard®* 
published a paper consisting of preliminary notes 
relating to the stability conditions for hydrates of 
methane and ethane, as well as ethylene and 
acetylene. All of Villard’s work, as well as that of 
investigators who followed him, was of an academic 
nature and very little, if any, of it was applied to 
practical commercial operations. DeForcrand and 
Villard*:**7 made a number of studies in the early 
part of this century, and later Schroeder’ published 
. rather complete summary of the literature which 





*Before the California Natural Gasoline Association, March 5, 1942. 
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was available up to 1926. A great many investigators 
contributed to the literature between Villard’s time 
and the present. Most of these worked in Europe and 
very little is found in the literature of this country 
concerning hydrocarbon hydrates until about 10 years 
ago, when this subject became of commercial interest. 
Some of the first work done in this country related 
to the problem of hydrates in transmission lines and 
was published by Hammerschmidt® in 1934. This 
paper covered rather generally the conditions which 
must exist in order that hydrates will be formed, and 
a large amount of fundamental technical data con- 
cerning natural gas hydrates were presented by this 
author. Following this publication, a number of 
papers appeared which further established the phase 
equilibria conditions for various natural gas hydrates, 
so that we now have a very complete background of 
basic data for the study of hydrates which may form 
from natural gas hydrocarbons. Deaton and Frost’; 
Roberts, Brownscombe and Howe?’; Wilcox, Katz 
and Carson"; Miller’?; and others have contributed 
to these general studies. In addition to the collection 
and analysis of experimental data, there has been 
considerable attention given to the control of hydrate 
formation in pipe lines, pressure vessels, instruments, 
and other equipment. Some of the authors mentioned 
above have made suggestions concerning such con- 
trol, and papers have been prepared by others such 
as Hutchinson’ and Powell’* where the principal 
subject of discussion was the application of funda- 
mental data to hydrate control problems. 
Throughout the literature, one finds several 
opinions as to the chemical nature of hydrocarbon 
hydrates. Many writers have referred to these sub- 
stances as definite compounds, and in most instances 
it is assumed that a single molecule of hydrocarbon 
combines with several molecules of water to form a 
solid substance which has the properties of a true 
compound. For example, methane is believed to react 
with six: molecules of water to form the substance 
CH,°6H,O. To date there is no completely satisfac- 
tory theory to account for the existence of these 
hydrocarbon hydrates. It is clear that compounds of 
this type could not be formed by ordinary ionic 
reactions since both of the substances involved are 
already saturated and cannot exhibit ionic valences 
toward each other. Werner’s coordination theory’ as 
applied to hydrates suggests an explanation which 
seems quite feasible if we are willing to assume that 
the necessary “auxiliary valences” can exist. It might 
also be suggested that the formation of these. solids 
is an adsorption phenomenon and that no true com- 
pound formation takes place. However, other evi- 
dence would seem to make this latter possibility 
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unlikely. Although present theory is inadequate for a 
full explanation of the nature of these substances, it 
is expedient and satisfactory to assume that they are 
addition compounds similar to the hydrates of certain 
salts. 

The composition of hydrates of hydrocarbons is 
not easily determined since a simple analysis of such 
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substances is not readily accomplished. It is not diffi- 
cult to understand this when it is realized that hy- 
drates are only stable under conditions of relatively 
high pressures and low temperatures and under all 
ordinary circumstances they will exist in the presence 
of unknown amounts of excess vapors and hence can- 
not be easily isolated for purposes of analysis. One 
frequently finds considerable disagreement through- 
out the literature concerning the chemical formula 
which should be assigned to a particular hydrate. For 
example, DeForcrand showed that ethane hydrate 
had the composition C,H,°7H,O, whereas Hammer- 
schmidt® believed the compound to contain six 
molecules of water, and later Roberts, Brownscombe 
and Howe’® found a value of seven molecules. 
Schroeder’ has reported a value of seven molecules. 
Hammerschmidt* developed experimental evidence 
to show that ethane hydrate contained six molecules 
of water. Investigations conducted by Villard’® on 
gases in general have led this writer to state the 
following theorem: 

“Dissociable compounds, capable of existing only 
in the solid state, formed by water with various 
gases, are isomorphous between themselves, and 
crystallize in the cubic system, and their composition 
is expressed by the general formula 


M°6H:0 + 


where M represents one molecule of the gas under 
consideration.” 

This viewpoint is in agreement with the conclu- 
sions reached by Nikitin’ and is consistent with the 
general aspects of hydrate formation as they would 
be developed from Werner’s coordination theory. 
Although it now appears that there is considerable 
doubt as to the exact composition of many hydrates 
of normally gaseous substances, we may assume for 
purposes of discussion that all of the hydrocarbon 
hydrates contain six molecules of water. Hydrates of 
ethane, propane, and the butanes have been reported 


72 {116} 


in the literature, and data have been published to 
show the conditions necessary for their formation. 
There is considerable doubt as to whether normal 
butane forms any hydrate; Hammerschmidt® could 
not produce this hydrate at pressures up to 800 psi. 
To date, it is definitely true that no hydrates of 
hydrocarbons heavier than butane have _ been 
reported. 

The conditions which are required for the stability 
of hydrocarbon hydrates are such that one does not 
encounter these substances very frequently under 
natural circumstances. It is necessary that the hydro- 
carbon be under super-atmospheric pressure and that 
a relatively low temperature exist, with conditions 
so adjusted that a large amount of heat may be 
removed from the gas at this low temperature. It will 
be seen from Figure 1 that the conditions required 
for hydrate formation will vary depending upon 
the gas which is being hydrated. These curves repre- 
sent the equilibrium conditions for the coexistence of 
the solid hydrates, the vapor phase, and liquid water 
for the three pure gases, methane, ethane and pro- 
pane. At any point along the curve the hydrate may 
exist in equilibrium with the other two phases. How- 
ever, if temperature and pressure conditions are such 
as to be above the curve, only vapor and liquid water 
may exist; while if they are such as to be below the 
curve, vapor and hydrate will exist. It will be readily 
seen that at a given temperature methane requires 
a very much higher pressure for the production of a 
hydrate than do ethane or propane. In fact, propane 
will form its hydrate very readily at temperatures 
well above the freezing point and at pressures in the 
neighborhood of 50 psi. This figure indicates that 
hydrates are more readily formed as the molecular 
weight of the hydrocarbon increases. This is true 
from methane through propane. However, data for 
isobutane are not definite enough to establish the 
position of its curve. When these gases are present 
in mixtures, of course, the position of the equilibrium 
curve depends upon the composition. Figure 2 shows 
curves for three natural gases having different com- 
positions, especially with respect to propane content. 
It will be seen from Table 1 that gas “B” is a rela- 
tively wet gas, while gas “C” has very little propane 
present, and the fractions heavier than propane are 
absent. Gas “D” is of intermediate composition. 
Referring again to the equilibrium curves, we find 
that their positions are consistent with the analyses 
previously mentioned. Gas “B” will most readily form 
a hydrate; that is to say, at a given pressure it will 
form a hydrate at a higher temperature than the 
other two gases, or at a given temperature it will 
form the solid at a lower pressure than is possible 
with the others. Gas “B” has the lowest methane 
content and highest ethane and propane content of 
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TABLE 2 


Temperatures and Pressures for Formation of 
Natural Gas Hydrates 


Data by Wilcox, Carson and Katz 
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the three gases. Table 2 shows the data from which 
these curves were plotted. 

Up until recently, very little effort has been 
directed toward a study of the nature of such mix- 
tures of hydrates as must appear when natural gases 
form these solids with water. Carson and Katz'® have 
conducted experiments which indicate that mixtures 
of hydrocarbon gases form hydrates which are solid 
solutions and hence the solid mixture which is pro- 
duced is but one phase. Nikitin’? has indicated that 
mixtures of gases form hydrates which are mixed 
crystals. The work of Villard has indicated that gas 
hydrates of most gases should be isomorphous and 
hence they would be expected to form solid solutions 
in accordance with the views of Carson and Katz. In 
the absence of better information, it seems feasible 
to adopt the viewpoint of Carson and Katz and to 
use their data which will allow at least an approxi- 
mate calculation of the conditions necessary for 
hydrate formation when the composition of the gas 
is known. 

The foregoing information makes it possible to 
determine the conditions which are necessary for 
hydrate formation in commercial apparatus such as 
pipe lines, pressure vessels, and plant equipment. 
The three primary conditions which must be fixed in 
order that hydrate will be formed from a gas are as 
follows: 

Temperature 
Pressure 
Composition. 

\We have seen that the composition of the gas 
determines the position of the equilibrium curve with 
respect to pressure and temperature. For a given 
temperature we must.always have no less than the 
equilibrium pressure in order that hydrate may exist. 
in connection with composition, it may be added 
that it is always necessary that the gas be saturated 
with respect to water vapor at the equilibrium point 
before hydrate crystals will appear. Although the 
primary conditions may be proper for hydrate forma- 
tion, it is not always true that the solid will immedi- 
ately appear. These gas-water mixtures have a 


tendency to exist for long periods under metastable 
conditions, Certain secondary effects play a large 
part in determining whether these solids will appear 
under field conditions. For example, high velocities, 
turbulence, pulsations from compressors, sharp bénds, 
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and similar conditions, which readily promote a mix- 
ing action, will augment the formation of the solid 
phase. On the other hand, conditions which result 
in low velocities and little turbulence may allow gases 
to exist without the formation of a solid phase even 
though the three primary conditions may be in proper 
relationship for hydrate formation. Once the solid 
has formed, or has started to form, it will proceed 
very rapidly under proper conditions because of the 
“seeding” effect of the crystals which have developed. 

In order to better understand the conditions under 
which hydrates form in the field, we may give con- 
sideration to a typical example such as might be 
found in a pipe line. If the gas flowing in this line is 
of the composition of gas “B,” Figure 2, and has 
a water content such that it would be at a dew point 
with respect to water at any temperature and pres- 
sure along the equilibrium curve for this gas, we 
would find that hydrates could form whenever such 
conditions would exist. For example, if this gas is 
maintained at a pressure of 300 psi, hydrates would 
start forming at a temperature of 50° F. At higher 
pressures, near 1000 psi, hydrates might be formed 
at temperatures in the neighborhood of 66° F. Of 
course, it is to be assumed that conditions are such 
as to allow the heat of formation of the hydrates to 
be conducted away from the pipe line and be removed 
from the system. These temperatures are high 
enough to be encountered under normal atmospheric 
conditions in practically every part of the United 
States. If the transmission line contains liquid water 
as well as the water vapor which saturates the gas, 
it is possible to form a much larger quantity of 
hydrates than might be the case if the only water 
present was that in the vapor phase. 

It is of considerable interest to operators to have 
some knowledge of possible means for eliminating 
hydrates if they should form in lines or plant equip- 
ment, and most important it is necessary to know 
how to prevent their formation under all conditions 
of operation. Several writers have devoted papers to 
this phase of the subject in the past.1%20.21,22,23,24,26 


CoNDITIONS FOR 
FORMATION OF 


TEMPERATURE °F 


NATURAL GAs 


HypRATES 


Gata ay 
witcOR, CARSON 
‘mo eATE 





PRESSURE P.S.1. ABS. 
FIGURE 2 


We may consider the problem of hydrate control to 
be divided into two categories. First, there is the 
problem of eliminating hydrates which may have 
already formed and which must be removed in order 
to restore the equipment to proper operating condi- 
tions. Such situations usually arise because gas is 





{117} 73 











SS IT 





a 


handled at high pressures and relatively low tempera- 
tures without preliminary dehydration. From the 
curves of Figure 2, it is obvious that one simple 
method for removal of hydrates is to lower the 
pressure in the system so that it is below the equi- 
librium point and the hydrate will decompose into 
hydrocarbon gas and water. However, this is not 
always possible since frequently it is necessary to 
maintain pressure above the equilibrium point for 
other reasons. Furthermore, it is sometimes possible 
to lower the pressure to accommodate a given tem- 
perature condition at one point and find that the 
temperature is low enough at another point in the 
system so that the new pressure is sufficient to 
produce hydrates at that point. Another obvious 
expedient would be to raise the temperature at the 
point where hydrates exist. This has been attempted 
in some instances by. building fires around lines to 
raise the temperature to the point where hydrates 
can no longer exist. This is an unsatisfactory pro- 
cedure because the entire system can never be raised 
sufficiently in temperature to preclude the reforma- 
tion of hydrates at another point beyond where the 
decomposition has been effected. Furthermore, this 
practice is dangerous for reasons which are obvious. 
It is clear that removal of liquid water from equip- 
ment does not obviate the possibility of hydrate 
formation since gas which is saturated with water 
vapor can deposit hydrates in at least small amounts 
under proper temperature and pressure conditions. 
Removal of the liquid water can merely reduce the 
total amount of hydrate which might eventually be 
formed. It has been found that when equipment has 
become plugged with accumulations of hydrates it is 
possible to cause their decomposition by the intro- 
duction of substances which have a lowering effect 
upon the decomposition temperature. For example, 
methyl, ethyl or propyl alcohols may be added in 
very small amounts to the gas line or other equip- 
ment and the solid hydrate will be found to de- 
compose into hydrocarbon gas and liquid water. It 
has also been demonstrated that gaseous ammonia 
will serve the same purpose.***> However, the use of 
ammonia gas under conditions where carbon dioxide 
is present may result in situations which are even 
worse than the development of the hydrate plug. 
Ammonia can form solid ammonium carbonate with 
any CO, which is present and this will accumulate at 
points in the system where deposition is possible, 
producing a plug which is not readily removed. It is 
not possible to decompose this compound by de- 
pressuring or increasing temperature in a manner 
similar to that which may be used with hydrates. It 
has been reported that fuel oils have been used to 
decompose hydrate plugs in pipe lines but it is 
believed that the value of this material for such a 
purpose is extremely doubtful. Probably the only 
effect which might be produced is one of purely 
physical removal of the solid substance. 

So far we have discussed only methods alleviating 
a condition where hydrates already exist. It is of 
more importance to arrange a gas transmission or 
processing system so that hydrates cannot be formed 
under any conditions of operation. In order to accom- 
plish this, it is necessary to dehydrate the gas so 
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that it will never become saturated with water vapor 
under any temperature and pressure conditions which 
it may encounter throughout the system. It 1s not 
necessary that all the water be removed from the 
gas so long as the amount remaining is insufficient to 
bring the gas to its dew point with respect to water 
at the lowest temperature to be found in the system. 
Methods of dehydration which are well known may 
include such processes as dew point lowering by 
refrigeration ; water removal by absorption in glycol 
dehydration plants; water removal by contact with 
solid dehydrating agents such as activated alumina 
or silica gel; dew point lowering by contacting the 
gas with calcium chloride or sodium chloride brines ; 
or similar operations. It is also possible to take 
advantage of the decomposition temperature lowering 
effect of the chemical agents mentioned above by 
adding them to the gas flowing in the equipment 
before hydrates are formed. However, it is now 
general practice to preclude the possibility of form- 
ing hydrates by using dehydration methods, and 
these should always be included in systems where 
hydrate formation is anticipated. It is obvious that 
the method of dehydration to be selected will depend 
upon local conditions. In areas where atmospheric 
temperatures do not fall to low levels, it will not be 
necessary to remove as much water as may be the 
case in extremely cold climates. Of course, pressure 
conditions throughout the installation will also be a 
determining factor in selecting the proper process for 
maintaining a sufficiently low dew point with respect 
to water. 

It is to be expected that as higher pressures are 
utilized in plant operations and field installations, 
such as are now being encountered in repressuring 
and recycling systems, the problem of hydrate forma- 
tion will become more common and more trouble- 
some. This is to be expected because at pressures in 
the neighborhood of 2000 to 3000 psi the equilibrium 
temperature may easily be as high as 70° F. In many 
localities, atmospheric conditions are such as to 
readily provide necessary removal of heat to form 
hydrates in considerable quantities if the required 
amount of water is present in the system. 
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Making the Refinery Weld 


WELDON L. ARCHER 


i siiee: in the refinery presents no special 
problems. Due to its use as a maintenance tool there 
is the possibility that welding activities will be per- 
formed under the supervision of engineers familiar 
with refining operations. For this reason fundamen- 
tals of good welding, the same fundamentals that 
often prove trying to those whose main work is 
welding, assume a position of utmost importance. 

In this panoramic view of elemental welding joints 
and the proper manner of making them, the greatest 
emphasis will be placed upon proven methods, and 
some pitfalls will be pointed out. Welding is simple 
as long as the established rules and procedures are 
followed. 
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FIGURE 1 
A single pass may suffice for light gauge butt welds 











For the first example the square butt weld in light 
plate, Figure 1, will be considered. Assuming this 
plate to be 10-gauge, what size electrode is to be 
chosen? Opinions differ but for the refinery where 
good tight work is desired the single-pass weld with 
a small diameter Grade E6010 electrode appears to 
be the wisest choice; %-inch diameter will give 
ample penetration in the hands of a skilled welder. 

A job of this nature can be completed in one pass 
with a reinforcement on both sides. If desired, the 
weld may be made slightly downhill to lessen the 
degree of penetration while allowing the welder to 
work with higher current and greater speed. Al- 
though cost is less important than quality, it must 
not be neglected in any undertaking. Thus the weld 
must be both good and fast to satisfy all considera- 
tions. Even though a hump appears on the under- 
side of the joint, penetration may be less than com- 
plete. This hump must be inspected to make sure 
that weld metal and not oxide and slag is its com- 
position. Once the procedure has been checked thor- 
oughly the welding may proceed with no more than 
a periodic inspection. 

There are two common faults in this type of joint. 
The welder may not succeed in making a reinforc- 
ing weld on the underside of the seam. Or the over- 
zealous welder may burn large holes in the joint 
while attempting to produce a great amount of pene- 
tration. Best results are had when the welder opens 
a small hole ahead of the arc. By oscillating in the 
direction of the weld he alternately opens this hole 
and returns to deposit the filler metal. Once an even 
cadence is established the weld should be uniform 
for the length of the seam. 
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Heavier welds introduce the need for a groove. 
At the same time more than a single bead will be 
necessary to complete the weld. When backing strips 
are not specified, a gap should be provided to enable 
the welder to drive his deposit clear through the joint 
for 100 percent penetration. In Figure 2 is a recom- 
mended set-up for a %-inch single-vee butt weld. Of 
the three passes shown the first is the most critical. 
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FIGURE 2 
Three passes complete a 34-inch single-V butt weld 











As soon as more than one layer is deposited in a 
joint, the question of cleaning the weld comes up. 
The essential difference between good and bad weld- 
ers lies in the amount of cleaning required to make a 
sound, tight weld. The good welder does almost no 
chipping, being able to produce perfect welds with 
the aid of small hand scaling hammers and wire 
brushes. But even the best of welders may suffer an 
infrequent lapse, may discover a flaw in his deposit, 
and with this possibility acknowledged, chipping 
tools are a desirable part of the welder’s equipment. 

Since every refinery has a supply of compressed 
air, air guns that drive diamond-point or round-nose 
chisels are handy. With apparatus of this type the 
correct cleaning of multiple-layer welds is both easy 
and quick. Particular attention is paid to the sides of 
the groove where slag may be trapped to prevent 
essential sidewall fusion. And a thorough wire brush- 
ing follows the chipping operation in order to reveal 
bright metal free from flaws before the succeeding 
layer is applied. 

If the chipping tool has been used extensively, the 
welder may find it advantageous to fill in the deeper 
holes before laying the second bead. Otherwise the 
second layer is deposited over the first as soon as the 
cleaning is completed. Because the welder can see 
shallow holes and fill them as he proceeds, they need 
not be patched prior to the welding of the second 
bead. 

As soon as the second bead is completed, it too is 
subjected to a careful cleaning. One of the recog- 
nized advantages of welding is the cleaning that is 
done between each layer or pass. For the welded 
joint is exposed to the critical inspection of the welder 
making it as well as to the supervisory foreman. 
Good work is easier and faster than poor work and 
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the experienced welder is an honest craftsman who 
sees and corrects his own mistakes. 

The third bead is applied after the second has been 
cleaned. Now the edges of the joint are melted away 
by the arc and the welder must obtain enough 
build-up to reinforce the weld from 1/16-inch to no 
more than 3/32-inch. Simultaneously he must avoid 
undercut which may weaken the joint by reducing 
its effective thickness. Furthermore undercut, as has 
been demonstrated by photoelastic studies of bakelite 
models under polarized light, introduces stress con- 
centrations that may be serious. 


Choice of Electrodes 


Unless the third and final bead is even and regular 
there is reason to doubt the quality of the metal 
below. A good welder leaves his fingerprint on every 
weld he makes. This fingerprint is the smooth ripples 
of the top layer. 

Joints such as the one illustrated in Figure 2 leave 
no choice for the deposition of the first pass. A grade 
E6010 electrode must be selected for quality work. 
Either 4%-inch or 5/32-inch diameter will be satisfac- 
tory with the larger size being better suited to a more 
able welder. If there is any doubt about the ability 
of the welder, use of the smaller size provides a 
greater margin of safety. 

The two remaining passes may be completed with 
either grade E6010 or E6030 electrode. The quick- 
setting feature of the first type is well adapted to 
small-diameter joints where circumferential welds 
of less than 1-foot diameter are encountered or where 
welding is done in the horizontal, overhead or vertical 
positions. Otherwise with larger diameters and 
strictly down flat work the latter type of electrode 
gives as good or better quality at an appreciably 
lower cost. Cleaning and appearance are apt to be 
better with the second type also. And grade E6010 
electrode should, for the sake of quality, be restricted 
to a diameter of about 3/16-inch while the E6030 
grade can be used in a maximum diameter of %-inch 
on some work. 

















FIGURE 3 
First half of a double V butt weld 


Up to this point only single butt joints have been 
considered. But the heavier sections frequently sug- 
gest the use of a double-vee butt joint with land as 
shown in Figure 3. Here the first half of the weld is 
almost identical with that of the previous single-vee 
joint. However less care need be taken with the 
penetration of the first pass as the second side of the 
joint will be chipped or gouged to clean metal. Not- 
withstanding this cleaning it must be remembered 
that the better the penetration of the first pass, the 
less difficult the cleaning task. 

Either chipping guns and chisels or gouging will 
yield the desired results. Chipping has some draw- 
backs as has gouging.- The chipping operation calls 
for a lower order of skill than does’ gouging. Still 
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there is a tendency for the chipping tool to smear 
over the metal, thereby hiding defects. To prevent 
this possibility many organizations provide welders 
and chippers with depth gauges that call for the 
removal of metal to a depth that has been proven to 
be great enough. Although it calls for more skillful 
manipulation, gouging discloses any imperfections 
for the operator by showing a black streak in the 
white stream of molten steel being washed away by 
the oxy-acetylene flame. 
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FIGURE 4 
Correct preparation for welding second half of double V butt joint 


The width of the chipping or gouging has an 
important bearing on the worth of the completed 
weld. It is false economy to remove a very narrow 
groove as this scheme may prohibit employing a 
large diameter electrode on the second side. Figure 4 
presents a properly gouged double-vee butt weld: 
Identical considerations apply to either the single or 
double U grooves which are less popular with 
refiners. 
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FIGURE 5 FIGURE 6 
Undercut must be avoided in The perfect horizontal fillet has no 
horizontal fillets. overlap. 


Besides the butt welds the refiner makes a great 
number of fillet welds. It is these welds which may 
exhibit either the undercut of Figure 5 or the overlap 
of Figure 6. Horizontal fillets are used in the illustra- 
tions because these represent a large share of the 
fillet welds completed. 


Fillet Welds 


Undercut results from incorrect manipulation as 
well as the wrong electrode choice. If quality is not 
an item in the weld, for instance many non-pressure 
welds are made in small storage containers, a grade 
E6012 electrode which is used with direct current 
straight polarity will almost make an impossibility 
of undercut. In addition a %-inch electrode at rela- 
tively high heat will bring’ about good rates oi 
deposit. 

But there are welds where considerations of 
strength, ductility and tightness may point toward 
another electrode type. Then a grade E6010 electrode 
may be needed in the fillet. Here a short are and 
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ideal electrode angle will avoid undercut while close 
observation coupled with good manipulation will 
prevent overlap. The electrode is pointed in a way 
that forces the molten metal into the upper leg of 
the fillet, filling the point that is melted down by the 
arc. Thus the undercut is formed and instantly 
corrected by the arc position. 


FIGURE 7 


Several passes are needed in large downhand fillets 


Overlap is objectionable for about the same reason 
as lack of fusion. A simple visual observation of the 
weld often fails to disclose the unsound portion. The 
physical requirements of weld size are fulfilled with- 
out obtaining a corresponding degree of strength. It 
is much the same as a chain with one link broken. 

Many fillet welds are made with an E6020 elec- 
trode. Here the advantage of a fast depositing elec- 
trode is presented for fillet welds joining thicker 
plates with a nice heat capacity. But electrode size 
is rigidly restricted to a top of %-inch unless under- 
cut is to result. Even the 4%-inch electrodes may have 
to be burned at their lower current limits to avoid 
an excessive erosion of the vertical leg of the parent 
steel. 

By considering the aforementioned factors the 
refiner may place confidence in fillet welds while 
taking advantage of the cost savings offered by some 
electrode types. In work that places no strict de- 
mands upon the welds, grade E6012 electrodes have 
no peer. If the fillet weld is in a critical location, 
either grade E6010 or grade E6020, both leading to 
excellent deposits, should furnish the answer. And 
if the work is of a nature that may be placed in the 
down-flat position, grade E6030 will fill the bill. 


Some welding supervisors are prone to overlook 
the advantages of the down-flat position of Figure 7 
while others demonstrate a remarkable ingenuity 
in making many of their welds in this position. By 
making the welds down-flat, operator fatigue is 
lessened. Large diameter electrodes may be applied 
where the fillet will stand them. And a large amount 
of work may be completed in a short time. 


Pipe Fabrication 


Where the refiner carries a small stock of plate 
and pipe, he finds that welding has put him in a good 
position. A shape cutting torch, a welding outfit, a 
drill press and a lathe permit him to fabricate piping 
when occasions demand. In Figure 8 is depicted a 
typical application. 

If this work may be positioned on a turntable, a 
considerable amount of time is saved in making the 
welds. Otherwise a jig of simple design should be 
employed to enable the welder to perform this task 
in the down-flat position. A good generous groove 
ought to be specified. 

The first pass is placed against a gap necessitating 
the selection of a small-diameter electrode of grade 
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E6010. Once the gap is sealed the electrode diameter 
chosen becomes a function of the amount of room 
in the groove. As large an electrode as can be suit- 
ably controlled is the need here. And cleaning, it 
must be remembered, is no less important in this 
application than it is in a butt joint. 

As soon as the outside of the joint is finished, the 
metal at the bottom of the groove is cleaned from the 
reverse side. Then the fillet weld that completes the 
joint is made. If the turntable has a tilting arrange- 
ment, this weld is performed in the down-flat posi- 
tion. If tilting is out of the question, the horizontal 
fillet position becomes a not too bad second choice. 

Warping is to be expected in this type of weld as 
in all other welding work. The trick is to reduce the 
damage done by warping by preforming or by special 
welding techniques. In the example of Figure 8 
machining after welding is most advantageous. Fac- 
ing to close limits in this plan becomes commonplace 
and good matching of bolt holes results. 

In those instances where welding must be done 
after machining jigs and strongbacks that are sturdy 
enough to keep the metal from moving have been 
found to be the best solution. Peening while the 
metal is still cooling has been beneficial. And skip 
welding or a welding sequence that keeps down the 
total heat input will lessen the degree of warping. 

The final joint to be discussed is one in which a 
backing strip is inserted. There are some who hold 
the opinion that a joint made against a backing strip 
is foolproof. But such is not the case. The width of 
the joint at the base, the fit-up and the welding pro- 
cedure should be established with considerable fore- 
thought if the finished weld is to meet specifications. 

The gap at the base of the joint is made amply 
wide to allow good electrode manipulation. Tight 
fits of the sides of the groove against the backing 
piece prevent excessive magnetic disturbances as well 
as making easier the deposition of the first two beads. 
Half-round bars and other special shapes make fitting 
up to a tight joint simpler. And the use of two small 
beads, substantially a fillet weld joining the sidewall 
of the groove to the backing strip on each side, give 
the weld against a backing strip a perfect start. After 
this portion of the weld is begun in good shape, the 
remainder of the joint is finished just like any other 
weld. 


























FIGURE 8 
Heavy plate flange welded to pipe 


Welding in the refinery becomes a routine matter 
when appropriate pains are taken to carry out the 
work in conformance with well conceived plans. 
Enough attention must be given to the details of 
size of electrode and cleaning once the questions of 
welding specifications and joint design have been 
settled. The welds may be undertaken with confi- 
dence that the work will come up to the standards of 
either the API-ASME or the ASME codes if all of 
the suggestions in this and the three preceding 
articles on welding are followed understandingly. 
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Dip the recovery of penetration asphalt from 
crude oil from the Getty pool, Valley Refining Com- 
pany, Roswell, New Mexico, has installed a vacuum 
tower, especially to fit characteristics of the oil. Its 
operation fills requirements indicated from study of 
the flash vaporization curve, prepared while analyz- 
ing the charge stock. This tower recovers two cuts 
of lubricating oil stock as well as the asphalt as a 
bottoms product. 

Oil from the nearby Getty pool is low gravity and 
has the following characteristics: 


REESE Re es re es ea 21.6 

cS odo 6 ae sce ie dls slale sans a 1.67 

ee 6 6 Dake sod cteatens Below 0° F. 

Ee in dnndscaceveccds dca @e see F. 
YIELDS 

Specific A.P.I. 

Percent Gravity Gravity 

OSE Re ae nee 6.4 .767° 53.0° 

Kerosene Distillate ...... 2.8 .807° 43.8° 

0 Ee are 14.3 851° 34.8° 

Lube Oil Distillate...... 29.0 .910° 24.0° 

ED eS oes alg de we 46.0 985° 12.2° 
Distillation Loss ........ 0.9 


The plant is in two sections, the first for removing 
the lower boiling hydrocarbons, and the second for 
applying vacuum to produce penetration asphalt from 
the base of the vacuum column. In the first stage of 
processing the oil is pumped in continuous flow 
through a pipe still and flashed in an atmospheric 
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Vacuum Recovery 
of Penetration Asphalt 








column where the gasoline, kerosine and gas oil are 
fractionated. Bottoms from the atmospheric column 
are charged while hot to the vacuum unit. The topped 
crude flows through a continuous pipe coil in a 
double-end-fired furnace, with the charge entering 
at approximately 450° F., and a transfer temperature 
from the furnace of 745° F. 

The vacuum tower was designed particularly for 
processing Getty crude oil from a flash vaporization 
curve which was prepared while analyzing the charg- 
ing stock, so that the high percentage of lubricating 
oil distillate might be removed as two side cuts with- 
out interference with a high vacuum desired at the 
point of flash. A series of cone-type baffles are in- 
stalled in the vacuum column below 5 bubble plates, 
with the charge entering the tower below the lowest 
bubble plate. Superheated steam is introduced in the 
column at the base through a perforated coil and 
passes countercurrent to the asphalt. 

The lube-oil distillate is taken from the side of 
the tower in two streams, the higher gravity mate- 
rial leaving just below the tubular condenser, and 
the heavier cut from the lowest bubble plate. Tem- 
peratures in the column are: top, 365° F.; below con- 
denser, 405° F.; asphalt bottoms, 605° F. The top of 
the column is held at an operating vacuum of 24.5 
inches Hg, while the center of the tower operates at 
a vacuum of 24 inches Hg. 

With ordinary operation of this vacuum unit, the 
yield will be approximately 30 percent of 100-pene- 
tration asphalt. 


Refiner & Natural Gasoline Manufacturer—V ol. 21, No. 4 


















Piping 


Fundamentals of Refinery 


Design 


PART IV 


Flow and Miscellany 


DR. ALOIS CIBULKA 
Department of Petroleum Engineering 
University of Texas 


ee of the proper pipe size is an engi- 
neering as well as economical problem. The pipe 
serves a certain purpose and should do so properly. 
A steam line must deliver so many pounds of steam 
per hour at a certain pressure and a certain tem- 
perature (superheat) to a turbine or to a pump. 
Otherwise if all the conditions are not met the opera- 
tion will suffer. Correct size and good insulation are 
essential. Water, oil, steam, air, vapor lines, all carry 
fluids. Flow causes friction, pressure drops, loss of 
energy which must be paid for. Pumping cost has 
to be taken into account. 

If the cost of energy is high or when the pipe will 
stay in service for a long time, it may be more 
economical to use a larger size, cut down the friction 
losses and save on power. Higher cost will be offset 
by operating economy. Sometimes a booster-pump 
station may be the right solution. But before in- 
stalling a booster pump in any existing system it 
pays to check up carefully the design of the present 
pumps in use and see whether their casing on the 
suction side is strong enough to receive the pressure 
from the new booster. Usually the pump casings are 
built for a low suction head from tanks 40 to 50 feet 
high and must be reinforced or replaced to with- 
stand higher pressure. 

Money economy depends much upon local condi- 
tions and may be left to individual engineer. A 
proper installation from the operating standpoint is 
a different matter, a fundamental problem involving 
engineering principles valid anywhere in the world. 
In design of piping just as in design of any other 
apparatus, the first important principle is “work 
with nature” not against it. 

If you flow a mixture of liquids, or liquids and 
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solids, or vapor and condensate, to separate them 
effectively let the velocity help you to throw out the 
undesirable elements. Separate in the direction of 
flow and not opposite to it. Same principle applies 
in treaters, where oil is mixed with caustic, acid, 
washed with water and then separated. The hori- 
zontal separators are much more effective than the 
vertical type. (See Figure la,b.) Slope the lines in 
direction of flow—working also with the gravity to 
get rid of condensation, and install traps or drip 
tanks at low spots. 

Where steam pipe coils are used for heating pur- 
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poses it is advisable to construct them in such a way 
that the condensate is carried away rapidly without 
filling up the coils, thus reducing the effective heat- 
ing surface. Long flat coils covering the bottom of 
tanks fill up with water and lose much efficiency. 
The same amount of pipe will do more good if used 
in vertical rows—radiator type heater—with headers 













































































FIGURE 4 


at each end. The stack action promotes circulation 
of oil and thus also improves the heat transfer. (See 
Figure 2a,b.) 

Staggering the tubes of heating coils may be good 
in one case and entirely wrong in the other. If the 
coil is intended to heat and evaporate oil or water 
it is essential that the circulation inside the liquid 
body be as rapid as possible and therefore the tubes 
should be in rows and not staggered. (See Figure 3a.) 

With flue gases streaming around the tubes as in 
the furnace, the staggering is essential. (See Fig- 
ure 3b.) 

Heat-exchanger design is actually a serious piping 
problem for the refinery engineer. Here the correct 
selection of tube sizes is very important because the 
heat exchangers form a large, expensive part of the 
refinery equipment. Competition forces the manufac- 
turers to crowd as much heating surface into as little 
space as possible. Small tubes are used with thin 
walls; velocities are high and high heat transfers 
achieved—at least to start with. But these efficient 
heat exchangers are the white elephants in the long 
run. The compact tube bundles in refinery service coke 
up, foul rapidly and must be cleaned. The space be- 
tween the tubes is too small to permit using pneu- 
matic tools for cleaning and the thin walls are easily 
punctured even with light hand tools. At every clean- 
ing a large number of tubes has to be replaced, tested, 
valuable time is lost and repair cost is high. 

To save on time, money and trouble the refinery 
engineers should insist on designs with larger tubes, 
not less than 1-inch diameter, with heavy walls, 
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spaced in rows for easy cleaning. Such heat exchang- 
ers then may be quickly cleaned, more often, and 
maintain far better overall operating efficiency than 
the other type, looking so much better on paper 
only. 

When parallel flow is desired in several branches 
of piping the distributing headers should be large, 
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otherwise the flow through branches will not be even. 
(See Figure 4a.) 

For circulating purposes, mixing or introducing 
chemicals into large tanks the spider type distributor 
is very effective. (See Figure 4b.) 

Safety of operation requires that cross connections 
between lines carrying different fluids be provided 
with double valves and a bleeder. (Figure 5a,b.) 
Otherwise oil or gas may leak into steam line or 
water line, travel a long distance and cause a bad 
fire. 

Bypasses are provided around meters and other 
refinery equipment in order to facilitate repairs or 
for dumping purposes in case of fire. Low spots on 
steam lines must be drained. (See Figure 6a,b,c,d.) 

For closer control of flow or for proportionating 
purposes sometimes special manifolds made of sev- 
eral different pipe sizes are used in conjunction with 
meters. (See Figure 7.) 

Calculation of pressure drops and pipe sizes for 
flow of water, oil, steam, air, vapors, natural gas, 
flow in sewers, etc., are often necessary and being time 
robbing are often neglected. Tables and charts con- 
tained in “Design Handbook for Practical Engineers” 
provide quick easy solution of all those problems. 
Many other problems confronting refinery engineers 
can be solved by use of calculus—the high speed tool 
which every one had to study and so very few know 
how to use. 

“Calculus for Practical Engineers” by the author 
is now in print and may assist in solution of many 
problems. 
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Ultraviolet Light and Gasoline Testing 


JACK DE MENT 


Mix problems in gasoline technology can be 
approached from a fresh aspect with ultraviolet light 
as the weapon. Likewise, many problems whose solu- 
tion is otherwise difficult may be expedited by this 
agent. Not only by fluoresence analysis in ultraviolet 
light, but also by photochemical action can this radia- 
tion frequently be of help in both laboratory studies 
and industrial processing. 

As has been pointed out in previous articles and 
in books,'* fluorescence analysis provides an al- 
most ideal technique for some of the difficult prob- 
lems in petroleum work, as well as for the detection 
of valuable and strategic minerals in drill core. The 
various sources of ultra violet light suited to use in 
solving problems in gasoline and related industries 
are described in these papers and books and the 
reader is referred to them. Otherwise, the specific 
source of ultraviolet light will be noted herein under 
the application to be described. 

Ultraviolet light may be employed for testing the 
stability of gasoline and for determining gum-form- 
ing tendencies. As contrasted to fluorescence work, 
unfiltered, high-intensity light from a mercury- 
quartz arc is employed for stability testing. Ultra- 
violet light gives good results in stability testing 
whereas tests with white light have resulted in un- 
satisfactory evidence. 

The procedure in testing for potential gum in 
gasoline is exemplified by the method of Woog et al.‘ 
A sample is exposed in crystallizing dishes covered 
with Cellophane and then in Pyrex dishes to the 
radiations from a quartz-mercury are drawing 5.4 
amperes with a 110-volt drop, placed 30 centimeters 
away from the gasoline surface. 

According to Heyroth,® who describes this work, 
the results are decisive and show a difference in the 
quality of two gasolines between which bomb tests 
had failed to exhibit a marked difference. The tests 
were completed by bomb tests following the expos- 
ure to ultraviolet rays. When the gum did not exceed 
10 milligrams reproducible values were obtained 
but with greater values the accuracy varied as much 
as 10 percent. The experimenters believed optimum 
conditions to be ultraviolet irradiation for one hour 
and heating to 100° C. for 3 hours. In ordinary gaso- 
line the case is slightly different for ultraviolet ir- 
radiation for 30 minutes and heating for 2 hours 
suffices. 

Ultraviolet radiation of gasoline accelerates gum 
formation, results agreeing closely with storage re- 
sults. In the experiments of Freund,® the composition 
of gum formed by ultraviolet light approached that 
formed during storage in darkness or under the in- 
fluence of oxygen. 

In the experiments of Baxter, gum formation was 
studied in specimens of gasoline from Colorado shale 
ol treated in the presence of oxygen with sunlight, 
ultraviolet light, and X-rays.’ And Birch and Stans- 
fi:ld® found samples of cyclohexane to give 0.2° gram 
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of peroxide oxygen per liter in a sample kept in light 
for six months and only 0.009 gram per liter in a sam- 
ple stored in darkness. No visible gum was observed 
by these investigators to be deposited in the light 
sample. It is known that cyclohexane after contact 
with air shows indications of peroxides after a very 
short exposure to ultraviolet light from a quartz- 
mercury arc. 

The study of the light instability of many of the 
chemical compounds introduced into gasoline for va- 
rious purposes may be speeded considerably when 
ultraviolet light is used to force tests or to similate 
exposure to sunlight. For example, one of the chief 
disadvantages in the use of iron pentacarbonyl as an 
anti-knock agent is its breakdown in light, par- 
ticularly sunlight. However, investigators have pro- 
posed the use of several dyes to prevent this.® It may 
be that fluorescence can explain the stabilizing action 
of these dyes for the energy of ultraviolet light found 
in sunlight, which promotes the photochemical de- 
composition of the iron pentacarbony]l, is absorbed by 
the dye and later emitted as fluorescent light whose 
photochemical action is feeble compared to the ultra- 
violet. 

This principle in the decrease of energy of ultra- 
violet light in sunlight by fluorescence forms the 
basis for protective creams and lotions whose func- 
tion is to prevent sunburn. Many patents exist on this 
topic and several papers have been written and dis- 
cussions have been included in books on the topic.” 
Thus it is obvious that a comparatively new ap- 
proach in increasing the stability of chemical sub- 
stances, otherwise instable in sunlight when in gaso- 
line, is to incorporate a fluorescent dye whose pur- 
pose is to absorb ultraviolet light which is photo- 
chemically active and emit it as visible and fluo- 
rescent light which is relatively inactive photochemi- 
cally. 

An ultraviolet lamp may be used for testing the 
color stability of gasoline in sunlight. In objective 
tests the intensity of the radiation must be ascertained 
and the range of wave lengths known. Determination 
of intensity is accomplished by one or more of the 
several chemical actinometers now available or prefer- 
ably by a tantalum photoelectric cell which has been 
developed for accurate measurement of intensities of 
short wave lengths. In the mercury arc the range of 
wave lengths is easily determinable from the litera- 
ture, by spectrographic means, or from data furnished 
by the manufacturer. It is also possible to make a 
rough comparison of the efficiency of the lamp and 
summer sunlight by the actinometer, but it must be 
remembered that at most gauging the intensity of 
sunlight is subject to wide variations and may not be 
entirely reliable. As would be expected, in most tests 
a safety factor, perhaps of several times that speci- 
fied, may be initiated. 

Outstanding in research on the application of ultra- 
violet light to color stability tests are Gustov Egloff 
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and his co-workers. Several papers have been pub- 
lished by these investigators.’» '* 48 As is well known, 
some gasolines become hazy and discolored on stand- 
ing in the dispensing bowl. It has been to these prob- 
lems that ultraviolet light has been of service. Since 
the details of the Egloff Morrell, and other re- 
searches are long and technical the interested reader 
is referred to the original papers describing the work. 

There are many patents based on ultraviolet light 
for determining the efficacy of special substances in- 
corporated in gasoline for removing color and gum- 
forming residua. In some of these the ultraviolet 
lamp, most often a quartz-mercury arc, is immersed 
directly in the liquid and radiation excited by ener- 
gies ranging from 110 volts-2 amperes to 60 volts-6 
amperes utilized. 

Ultraviolet light has been proposed for cracking 
petroleum oils, several patents existing on the sub- 
jects. Likewise, patents have been granted which are 
based on the action of ultraviolet light to remove the 
“bloom” or fluorescence from oils. In one patent 
ultraviolet light renders light petroleum fractionates, 
refined by treatment with silica gel, sweet to the doc- 
tor test. And facts are available which show that 
ultraviolet light may be used for precipitating some 





of the objectionable substances from hydrocarbon 
distillates, organic sulfur compounds being an out- 
standing example. 

A remarkable property of gasoline that one day 
may be of importance involves ultraviolet light. 
Grumbach and Schlivitch™ found that a solution of 
gasoline in alcohol, when placed in a fine capillary 
tube and exposed to ultraviolet light from a mercury 
arc, move appreciably when in a horizontal position. 
This means that the surface tension of the solution 
changes and the order of movement is from 1 to 2 
millimeters per hour. Other solutions also exhibit 
this interesting property. 
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Examination of Used Crankcase Oil 
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gested with acid, washed, dried, and weighed. The result 
is usually reported as “siliceous material” or “silica.” 
Since a large portion of oil-soluble metal compounds is 
lost during combustion, a chemical analysis of the ash 
for metals is valueless. 

Metal Content: There is no standard or generally ac- 
cepted method available. The commonest procedure is 
to burn the oil, as in the ash method, to the carbonaceous 
stage and to digest the carbon with acid. Oil-soluble 
metal compounds are definitely lost during the combus- 
tion step. Preferable methods are the digestion pro- 
cedure of De Gray™ and wet oxidation with perchloric 
acid. 

Insoluble Material: Although no standard or generally 
accepted methods are available, the various “insolubles” 
in used oils are the best available indication of the rela- 
tive condition of the oil. In general, insolubles are de- 
termined by filtering the oil, or a 10 percent solution of 
the oil in a solvent, through a Gooch type filter and 
washing, drying, and weighing the cake.’* An infinite 
variety of results may be obtained by varying the filter 
density and the solvent used. 

* 1. Naphtha Insolubles—A. S. T. M. precipitation 
naphtha" is used as a flocculating naphtha to precipitate 
the extrinsic contaminants and asphaltenes. 

2. Chloroform Insolubles——The true insolubles in 
chloroform are obtained by using a fresh sample of used 
oil in chloroform which peptizes the bituminous material 
and precipitates the insolubles. 

3. Asphaltenes—By definition, are the naphtha in- 
soluble, chloroform soluble material found by subtract- 
ing (2) from (1). 

4. Chloroform Solubles.—‘“Chloroform solubles” is a 
term applied to the “nondrying portion” of the asphal- 
tenes. It is determined by extracting the cake from the 
naphtha insolubles after drying in the oven with chloro- 
form. During drying a portion of the asphaltenes oxi- 
dizes or dries to an insoluble condition. The remaining 
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soluble portion as extracted with chloroform is the 
“chloroform solubles.” 

5. Oil Insolubles.—Oil insolubles are obtained by fil- 
tering the oil through cotton," filter aid,’? Seitz filter 
pads,”® or similar material. The quantity is usually de- 
termined by the change in naphtha insolubles before and 
after filtering. 

Resins: The total oxidation products soluble in 
naphtha may be extracted from the naphtha solution 
with an adsorbent such as fuller’s earth. The resin-free 
oil may be obtained by evaporating the naphtha. 

Peptizing Value: The ability of an oil to peptize or 
carry in suspension the contaminating material in a used 
oil may be approximated by blending 20 percent of the 
used oil with 80 percent of new oil and observing the 
rate of separation either at room or elevated tempera- 
tures. The method is of value for comparing the rela- 
tive peptizing value of several oils used under the same 


conditions. 
REFERENCES 

2L. L. Davis, Bert H. Lincoln, G. D. Byrkit, and W. A. Jones, ‘‘Oxi- 
dation of Petroleum Lubricants,” Jndustrial and Enginecring Chemistry, 
Vol. 33, p. 339 (1941). 

31939 Book of A.S.T.M. Standards, Part III, p. 109. 

4Ibid., p. 78. 

5 Ibid., p. 647. 

61939 Book of A.S.T.M. wee Part II, p. 427, Part III, p. 216. 

71941 Supplement to Book of A.S.T.M. Standards, Part III, p. 259. 

81941 Supplement to Book of A. ST M. Standards, Part III, p. 5. 

® Appendix III, 1941 Report of Committee D-2 on Petroleum Products 
and Lubricants, ‘A:S.T. M. Standards on Petroleum Products and Lubri- 
cants, p. 19 (1941). (Issued as separate publication.) 

1 1939 Book of A.S.T.M. Standards, Part III, p. 595. 

11 R, J. De Gray, et al., “The Colorimetric Determination of Iron,” pp. 
181-185; “Colorimetric Determination of Lead,” pp. 195-199; ‘“Extrac- 
tion of Metallic Constituents from Oil,” pp. 209-212, Symposium on 
Analytical Methods Used in the Petroleum Industry, St. Louis Meeting, 
Am. Chemical Soc., April 7-11, 1941. 

1zL, L. Davis, ‘The Examination of Used Crankcase Oils,’”’ presented 
at an informal symposium sponsored by the A.S.T.M. Technical Com 
mittee B of Committee D-2, Chicago, Ill., June, 1941. 

3 Standard Method of Test for Precipitation Number of Lubricating 
Oils (D 91-40), 1940 Supplement to Book of A.S.T.M. Standards, Part 
III, p. 72. 

14 Harry Levin and Charles C. Towne, “Determination of Undissolved 
Sludge in Used Oils,’’ Industrial and Engineering Chemistry, Analytical 
Edition, Vol. 11, p. 181 (1939). 

%G. O. Ebrey, ‘Methods for Clarifying Oxidized or Used Minera! 
Oils and for the Determination of Sludge,” pp. 255-267, Symposium on 
Analytical Methods Used in the Petroleum Industry, St. Louis Meeting. 
Am. Chemical Soc., April 7-11, 1941. 


Refiner & Natural Gasoline Manufacturer—V ol. 21, No. 4 











A, 






















































1 GLASS AFFORDED EVERY PROTECTION. Frame 
completely contains the glass so that no part is 
exposed. Weight of frame entirely supported by 
liquid chamber gland . . . not by glass. 










2 UNIFORM GASKET PRESSURE ASSURED by accu- 
rate finishing of the retaining surfaces to very close 
tolerances. 


LIQUID CHAMBER 


3 EQUAL RESILIENCE ON BOTH SIDES OF GLASS due 
to interchangeable gaskets which also eliminate 
possibility of improper reassembly in field. 


4 Spacing band centers glass and prevents contact 
with metal. 


5 PERFECT GASKET JOINTS WITH MINIMUM BOLT 
TENSION because misalignment of parts is im- 
possible, which also eliminates frequent cause of 
glass breakage. 























. DISTORTION PREVENTED by reinforcing beam and 
scientific distribution of metal in frame. (Distortion | 
causes excessive strains in glass and results in 


breakage.) a 








EMPTY SPACE SHOWS 


WHITE 


7] GASKET BLOW-OUTS PREVENTED by full metal 
backing of entire surface and periphery of both 








gaskets. 

§ RIGIDITY AND PERFECT ALIGNMENT are assured "4 » Bs | LIQUID SHOWS 
by machining liquid chamber from a solid block 4B bss (o” 
of temperature resisting steel heat treated to pre- , is J a L Ye K 


vent warping. al 


Q PYREX GLASS is used exclusivély because of its 
greater strength and resistance to thermal. shock 
and erosion. Exhaustive comparative tests have 
proven conclusively that Pyrex glass is the highest 
grade obtainable for the service. 




















aude Penberthy Reflex 
Gages are made in whatever 
lengths required and for various 
liquids; they conform with 
A.P.1.-A.S.M.E. requirements 
and are recommended for pres- 
sures up to 3000 lb. p.s.i. at 
100‘ F, and 1000 Ib. at 1000° 
F. Write for Catalog 34-A for 
complete information. 
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| Sean seriousness of the 
oil shortage in the East Coast dis- 
trict has forced re-investigation of 
the possibilities for alleviating the 
situation in that region; and one of 
the important answers may be a 
further expansion of the use of 
river and canal barges in moving 
crude oil and petroleum products, 
although there has been already a 
substantial increase in such move- 
ment. 

The possibilities for further en- 
larging barge shipments up the 
rivers to the East lie in two major 
fields: (1) gaining greater effi- 
ciency from existing facilities, and 
(2) increasing and improving facili- 
ties, through construction of more 
tugs and barges and additional 
work on ‘the canaP*systems, al- 
though such enlargement of facili- 
ties would be handicapped by 
scarcity of materials. 
Transportation committees. set 
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Offer Partial Solution to 
East Coast Oil Shortage 


Maeacues have been performed in moving oils to the East 
Coast by railway tank car. But tank cars cannot be the whole 
answer to the nation’s oil transportation problem, which may 
become more serious before it gets lighter. 

Nor is it conceivable that pipe lines can be made to end the 
trouble, under present conditions of steel scarcity. 

Consequently, it appears that more will have to be accom- 
plished than heretofore through another iine of action: Expan- 
sion of the movement of oils by canal and river barges from the 
Gulf Coast to Pennsylvania and West Virginia. 

Although increased materially because of the Eastern situa- 
tion, oil shipments up the Mississippi will be further enlarged 
through measures now being taken. 

However, present tug and barge equipment will not permit 
any great increase of movement; and more barges and proba- 
bly more towboats would be required. 

While the scarcity of steel, pumps, and engines stands in the 
way of providing more floating equipment, it is suggested that 
barges and tugs might be made largely or wholly of wood, de- 
spite disadvantages of such construction. 

Furthermore, it is stated that any steel put into barges would 
constitute the most efficient possible use of that material in pro- 
viding inland transportation of oil. 
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SAY 


ELLIOTT 
STRAINERS 


They guard the pipe lines. They protect liquid-handling 
equipment of all types and kinds from the dangerous 
sabotage of debris, dirt and foreign matter. They halt 
trouble in the making, prevent delays and breakage in 
production equipment, make maintenance a minor chore | 
instead of a cause for nervous breakdown — for it's far | 
easier to dump an Elliott strainer basket than to clean a I 
heat exchanger or repair a pump. Elliott strainers are 
the Guardians of Production — and they never sleep. 



















_Check with Elliott engineers on how to meet your 
straining problem. | 


For WATER 


Twin Strainers always have one i 
é side in operation while the other I 







is shut off and available for 
cleaning. Made in a variety of 
types for all needs, and in sizes 
| 2 in. to 42 in. For any working 
pressure up to 150 Ibs. Also single 
strainers where occasional shuf- 
down for cleaning is permissable, 
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@ For OIL 


Particularly for lubricating 
and fuel oil lines. A de- 
velopment of the famous 
Twin Strainer, with strainer 
basket of proper mesh for 
its purpose. Cleaned manu- 
ally, without interruption of 
service. Available in two — 
types, from 1 in. to 12 in, | 

pipe size, and up to 300 Ib, * i 


working pressure, For SELF-CLEANING Service 


The Elliott Self-Cleaning Strainer requires 
only occasional routine supervision. Con- 
tinuous backflow automatically flushes 
out foreign matter. Valuable in removing 
large quantities of relatively fine dirt, 
where manual cleaning would be? too 
frequent. Made in sizes from 4 in. to 24 
in., and for pressures to 125 Ib. gauge. 


Accessories Depf. 
DISTRICT OFFICES IN PRINCIPAL CITIES 
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up by the oil industry under OPC 
lately have pointed out and brought 
about action on means for increas- 
ing the efficiency of barge move- 
ments of oil, and in consequence, 
there is expected to be henceforth 
some stepping up of shipments 
from the Texas and Louisiana Gulf 
Coast areas up the Mississippi 
River system. Improved scheduling 
is an important objective, and 
elimination of uneconomic or 
wasteful hauls is another. Hereto- 
fore, there has been some barging 
of oils from east to west in the Gulf 
Coast area, and such movements 
are to be minimized or eliminated. 
Similarly, movement of oils from 
the Corpus Christi area into the pro- 
ducing and refining districts toward 
the east will be avoided, as the 
most efficient marketing outlet 
from the Corpus Christi area is di- 
rect loading of ocean going tankers 
destined for the Atlantic coast. 
(The Intracoastal canal extends 
as far west as Corpus Christi but 
shipments between.Galveston are 
held up pending construction of 
locks at the Colorado and Brazos 
rivers. If those locks were provided 
and adequate barges were avail- 
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able, oils from the Corpus Christi 
area could feed into the inland 
waterway system and go as far as 
Pittsburgh. ) 

Transportation committees of 
District 1 (East Coast) and Dis- 
trict 3 (Southwestern States) have 
cooperated with that for District 2 
(Middle West), and one of the 
measures contemplated for reliev- 
ing the East Coast shortage is the 
use of pipe lines to their utmost 
capacity in supplying Minneapolis, 
St. Paul, Chicago, and other Mid- 
Western areas in order to release 
barges that have served those dis- 
tricts for use on the Ohio River. It 
was reported that in accordance 
with the plans, a group of large 
independent marketers of the Mid- 
dle West immediately undertook 
arrangements for transporting over 
a million barrels of gasoline and 
light products by pipe line from 
Mid-Continent refineries. 

An important need in connection 
with the operation of barges, it is 
said, is a practical plan for exten- 
sion of the interchange of barges 
between carriers. 

The foremost problem involved 
in expanding facilities for move- 





ment of oils by barge is the scarcity 
of steel. Some wooden barges are 
used in handling crude oil and 
heavy fuel oil, but they are rare, 
and steel barges are commonly em- 
ployed and preferable. To obtain 
steel for barge construction under 
the priority regulations probably 
would require a year, the A-2 rating 
applying. However, the steel might 
be obtained more promptly through 
application for allocations for spe- 
cific jobs. 

In view of the difficulties and 
uncertainties of obtaining steel, it 
has been suggested that construc- 
tion of new oil barges largely of 
wood should be undertaken. That 
all-wood barges for oil could be 
used is attested by the fact some 
such boats are employed. How- 
ever, they are mostly old barges 
put back into service only because 
of the emergency and the scarcity 
of steel barges; and it is indicated 
that any construction of new 
wooden barges would be inadvis- 
able unless improvements were em- 
bodied in the construction. The old 
wooden barges continually leaked, 
according to barge operators ; tend- 
ed to capsize ; and were deficient in 
strength. They were condemned by 
the government, and certificates for 
their operation were revoked; al- 
though they lately have been re- 
leased for further service. Some 
barge operators feel that even im- 
provements in construction would 
not make the wood barges practical 
for handling crude or fuel oil, much 
less the lighter petroleum products. 
It would be difficult to build them 
above 5000 barrels capacity, it is 
stated, whereas it is highly desir- 
able to provide at least about 9000 
barrels of capacity, as in the 
familiar-size barge, 195 by 35 by 11 
feet, which requires about 7 hours 
to load, using two pumps. The ad- 
ditional suggestion has been made 
that if considered necessary, the 
barges might be lined with sheet 
steel, to prevent leaks and to per- 
mit cleaning of the barges for han- 
dling different kinds of crudes or 
other oils. Sheet steel is less scarce 
than some other steel products and 
would be required in comparatively 
moderate quantities. However, 
some of the sheet rolling mills are 
being converted to the making of 
steel plate, and there is no assur- 
ance that sheet would be long 
available. Moreover, it might prove 
difficult ‘to line the barges with 
sheet steel satisfactorily, as there 
would be danger of tearing of the 
metal and separation of the welded 
seams, with resultant leakage of 


oil, which would be a serious fire 
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N PIPING 


N : 

W HEN planes bank sharply and zoom y 
round the pylon-marked turns in air 
aces, everyone holds his breath—for 
here is where surging power and flashing 
peed often bring destruction. 

In piping systems, it’s the turns that 
ake the worst punishment—wherever 
low direction is changed. TUBE-TURN 
ittings’ exclusive construction — plus 
elding—insures the greatest possible 
strength, safety and leak-proof perform- 


ance at these crucial points. 





Pressure, friction, stress and erosion are many times mul- 
tiplied wherever there is a change in flow direction. There 
are TUBE-TURN fittings for every pipe welding need. 
Write for catalog and engineering data book with complete 
technical information. 


TUBE-TURNS, Inc., Louisville, Ky. Branch offices: NEW YORK, PHILADELPHIA, 
CHICAGO, PITTSBURGH, CLEVELAND, TULSA, LOS ANGELES. Distributors everywhere. 


TUBE-TURN 















































2 Handy Lebanon Reference Charts 
Provide Needed Information 














CARBON AND LOW STRUCTURAL ALLOYS REFER- 
ENCE CHART (left) — Concise data on 
Lebanon Carbon and Low Structural 


MoRE than ever before, industry now ad pac rg and 
° . physical properties are given. Also in- 

needs condensed, helpful information q,4edarecomparableclassificationsof 
about steel castings. In the Lebanon pro- _ U.S. Government, S.A.E. and A.S.T.M. 
gram to provide such information, ome _ sTAiNLEss STEEL CASTINGS REFERENCE CHART 
: “1: (right)—Covers Circle (& Stainless, 
4 ortant step has been the compiling Corrosion Resistant and Heat Resist- 
of two “thumbnail encyclopedias.” These ant Alloys. .. shows wrought and cast 
references cover major technical data —™***ti#ls of comparable analyses. Des: 
4 i" ignations, alloying elements, physical 

about Circle © Steel Castings «ee @Fe properties, heat treatment are covered. 
designed for convenient use...and save 


time for steel casting users. 


Both charts are available 
to executives, engineers and 
metallurgists upon request. 


LEBANON STEEL FOUNDRY + LEBANON, PENNA. 


ORIGINAL AMERICAN LICENSEE GEORGE FISCHER (swiss cHamorrte) METHOD 
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hazard. Such leaks would be likely 
in the opinion of some men in the 
marine departments of oil compa- 
nies, because of the weaving mo- 
tion of the barges, due to water 
currents, and because of knocks, 
bumps, and collisions. To avoid 
leaks, linings would have to be 
practically as thick as ordinary 
steel barges in order to permit 
sufficiently heavy welds, some oil 
company men believe. However, it 
is possible that a system of internal 
bracing might be worked out to 
offset the strains to which the steel 
lining would be subjected. Another 
problem would be the fire hazard 
involved in welding the seams of 
sheet steel in proximity to the 
wooden hulls of the barges. A ma- 
rine engineer pointed out also that 
the danger of fire from leaky oil 
barges is increased by the fact that 
friction between the wooden barge 
sides and such objects as concrete 
piles and wharves has been known 
to cause the wood to smoulder. 
One company discarded wood fend- 
ers because of this hazard and went 
to using old tires, but now will 
have to use rope fenders. 

Despite the above mentioned ob- 
stacles and disadvantages, how- 
ever, new barges of wood are not 
ruled out as feasible. The barges 
doubtless could be reinforced and 
made stronger than they formerly 
were, and. special efforts could be 
put forth to make them sufficiently 
tight, with or without steel lining, 
to handle crude and fuel oils with- 
out leakage. 

The question arises, in connec- 
tion with the building of new 
barges, whether or not any con- 
siderable number of towboats 
would be available for handling 
them. Apparently, some existing 
towboats could be obtained, as the 
government has encouraged their 
construction. But the supply is re- 
ported scarce, and it is indicated 
that any substantial program of 
barge building would have to be 
accompanied by construction of 
canal and river tugs. Towboats, as 
well as barges, could be built of 
wood, but equipping them with 
diesel engines and other machinery 
would be a difficult problem under 
present conditions. 

Barges made of concrete and re- 
inforced with steel have been pro- 
posed for coastwise movement of 
oil, but they would be heavy, with 
15 or 20 feet of draft, and they 
have not been considered for canal 
and river use. Even for ocean serv- 
ice they have not been seriously 
considered, as they would require 
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large tonnage of 





comparatively 
steel. 

4 On the existing inland waterway 
system, oils currently are moving 
all the way from the Houston- 
Galveston area northeast to Pitts- 
burgh and north to Minneapolis, 
while it is possible to reach Chi- 
cago in shallow-draft barges and 
from there continue shipments 
through the Great Lakes and on 
via Buffalo through the Erie Canal 
to Albany and New York. On the 
Intracoastal Canal of the Gulf 
Coast, a 9-foot channel is available, 
and comparatively large barges are 





d being moved all the way to the 
of Pittsburgh area, in alleviating the 
e East Coast ‘oil shortage. Even in 
\- normal times heavy use is made of 
t the Intracoastal Canal between 
il Houston and Baton Rouge, as that 
t system and a network of canals 
e provide many Louisiana Gulf 
e Coast oil fields their only market 
n outlets, barges being much more 
r. practical than pipe lines in that 
- marshy country. 
t In current investigation of the 
Il possibilities of alleviating the East 
Coast shortage by barge ship- 
” ments, it has been suggested that 
r the oils so moved might be de- 
rt livered farther east not only in 
S railroad tank cars but also through 
d pipe lines to be constructed be- 
y tween Pittsburgh and Philadelphia 
e with pipe dug up in some of the 
y numerous lines between [ast Texas 
r, and the Gulf Coast. Digging up of 
\- such lines has been suggested as 
an emergency measure that would 
ae be justifiable in view of the reduced 
- demands now imposed on those 
. lines, due to oils moving northward 
5 out of East Texas, instead of to 
g tidewater. 
§ Economical Transportation 
E Just as ocean-going tankers af- 
. ford the cheapest established meth- 
4 od of transporting oil, barges on 
if the inland waterways probably 
rr could be made to furnish the cheap- 
if est possible transportation within 
the interior of the country, as. well 
if as the sheltered movement that is 
h desirable in war time. 
| Even heretofore, when no large- 
3 scale barging of. oils across the 
. country has been attempted, it has 
been found that barge transporta- 
- tion was as cheap as pipe-line 
“ transportation, if not cheaper. As 
of in the mentioned instance of South 
h Louisiana, barges are, in fact, 
y clearly superior in some cases. Con- 
al sejuently, barging of oils up the 
‘“ Mississippi and Ohio rivers ranks 
ly as an economical alternative to the 
re Pr posal of building a pipe line 
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WALLS WITHOUT WELDS 





I. meeting the high priority requirements of our customers, 
VINSON SUPPLY COMPANY has been able-to maintain adequate stocks to 
serve your immediate nzeds for Refinery Sizes of National Condenser Tubes as 
well as Standard, Extra-Heavy and Double Extra-Heavy Seamless Pipe. Large 
OD Seamless is carried in sizes from 14” OD to. 24” OD, in several wall 
thicknesses. Let us also have your requirements on Boiler and Still Tubes. This 
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A Fisher Trained Engineer is sre id 
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offices giving a COMPLETE 
Sales and Installation Service. NATIONAL 
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HIGH OCTANE 





DISTILLATION 
UNITS 








OPM has requested the Oil Industry to step-up production of 
High-Octane Gasoline from 40,000 bbls. to 150,000 bbls. per 
day. Every refinery is mobilizing its resources on a wartime 
basis, and in a very real sense, production output depends on 


proper instrumentation. 


“CONTINUOUS BALANCE” UNIT In the control of Narrow Boiling Range Columns and other 
+ temperature applications, Brown brings to the Oil Industry a 

new operating principle in temperature measurement and 

control—“Continuous Balance System’—an advanced em- 


bodiment of electronics. 


“AIR-O-LINE CONTROL” UNIT 
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The new Brown (Circular Chart) Potentiometer Con- 
troller, incorporating this exclusive Brown principle, 
is the only Potentiometer-Type instrument in which 
the air control flapper mechanism is continuously posi- 
tioned in response to temperature changes. 


Combining sensitivity . . . ruggedness . . . simplicity . . . precision and 
unequalled ease of adaptation to process requirements, the new Brown 
Circular Chart Air-Operated Potentiometer Controller is the result of 
years of research, design and field testing. You can rely on its accuracy 
and be confident of its dependability. 


As used with the New Brown Circular Chart Potentiometer, the Contin- 
uous Balance Controller provides the following characteristics: 


SENSITIVITY: It is sensitive to an unbalance of .06% of scale span on 
all ranges offered. 


SPEED: Pen moves 1% of chart in 1/5 of a second or at a rate of 144% 
inches per minute. 


ACCURACY: The overall instrument accuracy is % of 1% of scale span. 


SIMPLICITY: The instrument has no galvanometer and as a result, most 
of the mechanical parts usually found in self-balancing instruments 
have been eliminated. Its balancing system is continuous and there 
is no motion of parts except during a change in the temperature 
being measured. 


RUGGEDNESS: The few mechanical parts are oversize making the entire 
assembly extremely rugged. Neither vibration nor position affects 
the operation of the instrument. 


AIR-O-LINE CONTROL UNIT: This unit is a proven and accepted control 
system affording outstanding performance with simplicity in hun- 
dreds of control applications throughout the refining industry. 


Graduated dials for Throttling Range and Automatic Reset enable 
the operator to “Tune In” the instrument quickly to process require- 
ments. 


This well-known control unit combined with the New Continuous 
Balance Measuring Unit provides the user with unequaled perform- 
ance in process temperature control. 


For information write THE BROWN INSTRUMENT COMPANY, a division 
of Minneapolis-Honeywell Regulator Co., 4498 Wayne Avenue, Philadel- 
phia Pa. Offices in all principal cities. Toronto, Canada: 117 Peter 
Street — England: Wadsworth Road, Perivale, Middlesex — Stockholm, 
Sweden: Nybrokajen 7. 
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THis new Operating Principle employs a conventional null- 
balance measuring circuit, but differs basically from the 
usual self-balancing Potentiometer Systems in its balancing 
operation. . 

Instead of the usual galvanometer and its associated 
mechanisms, the Brown Continuous Balance Unit is used—a 
compact, interchangeable assembly consisting of a Conversion 
Stage and Amplifier. 

Referring to diagram above — Balancing Motor Pinion “A” 
drives Gear “B” which is directly connected mechanically to 
Indicating Pointer “C,” Recording Pen, and slide-wire Con- 
tactor “D,” hence the balancing motor instantly readjusts the 
Contactor when required to a new position balancing the meas- 
uring circuit. 

From the foregoing, it will be seen that the balancing 
operation continuously keeps pace with changes in the thermo- 
couple voltage—there being no cyclic mechanical motion, 
no delay is introduced before corrective action can be taken. 

Any unbalance between the thermocouple and slide wire 
voltages, as caused by a temperature change at the thermo- 
couple, is converted into an alternating voltage by the con- 
version stage (a combination of Converter and Transformer) 
of the Continuous Balance Unit. 

This alternating voltage is amplified to such an extent as 
to secure maximum driving power for a minute unbalance. 
The phase of the alternating voltage is dependent upon the 
direction of potentiometer unbalance, and is recognized by 
the Balancing Motor, thus determining direction of rotation. 

The Balancing Motor is a reversible, variable speed induc- 
tion motor, one winding of which is continuously energized by 
line voltage, the other energized by the amplified alternating 
voltage, whose phase with respect to the line voltage 
determines the direction of rotation of the balancing motor. 

This Continuous Balance System, providing sensitivity of 
detection, ruggedness and simplicity of construction, and 
precision in measurement, is incorporated in the new Brown 
Circular Chart Potentiometer. 
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Modern Science Compounds 


Alloys More Precious Than Gold 


ws Ancient alchemists sought 
to convert base metals into 
gold, but today Amsco’s 
men of the laboratory have com- 
pounded alloys more essential than 
gold at a fraction of its cost. Studying 
all of the conditions of heat and cor- 
rosion encountered in cracking 
processes, these researchers have 
evolved various grades of Amsco 
Alloy, each applicable to a given set 
of conditions. 


~~ 


They learned, early in their investi- 
gations, that no single alloy is capable 
of withstanding all of the destructive 
forces found in refining processes. In 
laboratories that lack no equipment 
for duplicating these destructive con- 
ditions, they have worked out the exact 
combinations of elements which will 
yield a maximum service life under 
various conditions of thermal and 
corrosive severity. 


Having evolved these alloys, the 
next step was to work out casting de- 
signs which would assure maximum 
resistance to thermal stresses. It was 
found that faulty design could nullify 
the benefits of a grade of alloy that 
would otherwise be suitable for the 
application. Then, working with 
Amsco’s 400,000 volt X-ray, definite 


material. 


A-245 — Wall 
tube brackets 
and intermediate 
tube supports. 





AMERICAN MANGANESE STEEL DIVISION 





OF THE AMERICAN BRAKE SHOE & FOUNDRY CO. 
Chicage linets 


R-114—Amsco Alloy F-10 burner 


nozzle welded to airmixer of other 


R-549—F-10 drum liner and damper 


door for gas-oil burning heater unit. 


procedures in pattern making, gating, 
molding, and the like were established. 


The outcome was the adoption of 
a code of practices which assures to 
users of Amsco Alloy not only the 
proper grade for the condition in- 
volved, but castings specifically de- 
signed to assure a maximum service 
life. None of the quackery surround- 
ing the researches of the alchemists of 
old can be found in these methods of 
Amsco research today—the “precious 
metals” that bear the name Amsco 
Alloy have ably withstood the per- 


formance test in many cracking stills. 


These chromium-nickel alloys are 
available in various grades, of which 
Grade F-10 is widely used for tube 
sheets and supports, seal plates, brick 
hangers, dampers, burner nozzles and 
other furnace parts because of its high 
load carrying strength at temperatures 
up to 2100° F. coupled with its high 
resistance to sulphurous gases. Parts, 
typical of shipments to refineries, are 
pictured. The maximum service life 
rendered by Amsco Alloy minimizes 
shutdowns at this all-important time 
and saves metal vital to the War Effort. 
May we send Bulletin 108 telling the 
complete story of Amsco Alloy? 






FOUNDRIES AT CHICAGO HEIGHTS, ILL.; NEW CASTLE, DEL.; DENVER, COLO.; OAKLAND, CALIF.; 
LOS ANGELES, CALIF.; ST. LOUIS, MO. OFFICES IN PRINCIPAL CITIES 
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from the Southwest to the East, a 
proposal twice turned down by the 
government because of the lack of 
steel. 

It is stated that even all-steel 
barges offer a distinct advantage 


over any other form of cross- 
country transportation from the 
standpoint of savings in steel ; that 
a given daily movement of oil be- 
tween two cities on the inland 
waterway system can be provided 
through barges with possibly one 
third as much steel as would be 
required in a pipe line. 

If all-wood or steel-lined wood 
barges could be made satisfactorily, 
the advantage of greater use of 
barges would be even more pro- 
nounced from the viewpoint of 
savings in steel. 

The fact that barges do not have 
a clear economic advantage over 
pipe lines in areas which could be 
served by either is due to the 
higher operating expenses of the 
barges. The pipe line has low op- 
erating and maintenance expense 
but high capital investment, in re- 
flection of the mentioned greater 
use of steel and other physical 
facilities. The barge system, con- 
versely, has comparatively large 
operating and maintenance expense 
but relatively small capital invest- 
ment, in reflection of economical 
use of steel and other physical 
facilities. The pipe line is an oil 
container that must extend from 
point of origin to point of delivery, 
but the barge is an oil container 
that is moved between the points. 

Inasmuch as ocean-going tankers 
normally can move oil between two 
water points for one half or less 
than half the cost of transportation 
by pipe line, it is only logical that 
inland waterway transportation 
similarly should be competitive 
with if not cheaper than pipe-line 
transportation. 

Currently, rates charged for 
moving oils on the canals and 
rivers vary, being determined by 
bargaining, with oil companies com- 
monly contracting with barge-line 
operators either direct or through 
brokers. Comparatively good rates 
now are available to the barge 
lines, naturally, because of the gen- 
eral scarcity of transportation fa- 
cilities. However, if more barges 
and towboats. were available, and 
if large-scale movements were in- 
volved, rates doubtless could be 
materially reduced by the barge 
lines. 

Movements of oils by barge from 











EXACT CONTRO 


— to maintain consistently uniform quality in 
the manufacture of stainless steel tubes, 
seamless and welded. A large and fully 
equipped chemical and physical laboratory, 
manned by graduate metallurgists, is basic 
to the exact control of production main- 
tained at Globe Stainless Tube Company. 


Globe Stainless Tubes are available 
in awide range of sizes and analyses of 
chrome and chrome-nickel alloys. We 
will gladly cooperate with you on tub- 
ing problems and make recommenda- 
tions, based on long experience, veri- 


fied by practical and laboratory tests. 


GLOBE STAINLESS TUBE CO. 
MILWAUKEE, WISCONSIN 
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FOR *°ALL OUT’”’ AVIATION 
INVEST 


PHILLIPS PETROLEUM CQ 
INCREASE HIGH O@I 














ALK YLATIQN—Processes for preparing synthetic aviation blending 
stocks of high quality and in high yield. 


GAS-DEHYDROGENATION—Catalytic conversion of paraffin 


hydrocarbons to corresponding olefins, such as butane to butylene. 


CATALYTIC ISOMERIZATION—Reconstruction of hydrocar- 


bons to improve chemical and anti-knock characteristics. 


CATALYTIC DESULFURIZATIQN—Treatment of aviation 


base stocks and motor fuels to obtain greatly increased tetraethyl lead 
susceptibility. 
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NM) GASOLINE PRODUCTION 
TIGATE 

QMPANY PROCESSES THAT 
GIANE PRODUCTION 


COPPER SWEETENING—Processes for treating light oils under 


conditions eliminating harmful effects commonly occurring in other sweeten- 


ing processes. 


POLYMERIZATIQN—Catalytic process used in manufacture of 


aviation and motor fuels. 


GAS REVERSION — Thermal processing of gaseous hydrocarbons 
with light or heavy oils to produce high octane stocks with improved yields. 


For Further Information Write or Wire 


PHILLIPS PETROLEUM COMPANY 


Bartlesville, Oklahoma 
U. S.A. 
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the Gulf Coast to Pittsburgh are 
more expensive than combined 
pipe line rates between those 
points, with the difference accentu- 
ated by recent further reductions 
in pipe-line tariffs. Combined pipe- 
line rates on crude oil between the 
Gulf Coast and Pittsburgh, via 
Oklahoma, amount to 66 cents a 
barrel (20 cents between Oklahoma 
and the Gulf and 46 cents from Ok- 
lahoma to Pittsburgh). Combined 
charges by barge lines between 
Houston and Pittsburgh currently 
amount to 96 cents a barrel or more 
(16 to 20 cents from Houston to 
Baton. Rouge and 80 to 90 cents 
from Baton Rouge to Pittsburgh). 
Some contracts now involve a rate 
of 4 mills per long ton mile, and it 
is over 2000 miles by canal and 
river from Houston to Pittsburgh. 

While the present barge rates are 
somewhat higher than pipe-line 
tariffs, they are considerably less 
than even the reduced, emergency 
rates on railroad tank car ship- 
ments from the Southwest to the 
East Coast district. Rail rates from 
Houston to the New York City 
area are $1.52 a barrel on crude oil 
and $1.75 on gasoline. 

To the barge charges of about 
96 cents a barrel from Houston to 
Pittsburgh would be added, of 
course, further moderate costs for 
rail shipping on to the East Coast 
district points supplied. 

It has been suggested, however, 
that if material barge movement 
to Pittsburgh could be built up, it 
would be logical to build pipe lines 
from there to the Philadelphia 
area, using reclaimed lines from 
Texas and other Southwestern 
states. Pipe line rates on such 
movements from Pittsburgh to 
Philadelphia probably would be 
only about 10 cents a barrel; and 
thus the total barge-pipe-line tariff 
from Houston to Philadelphia 
would be $1.06, on the basis of 
present barge rates, which prob- 
ably could be substantially reduced. 
A saving of at least 50 percent 
apparently could be made, there- 
fore, on the combination long barge 
and short pipe-line shipments as 
compared with all-pipe-line move- 
ment. 


In supplying the East Coast 
from the Gulf Coast, inland water- 
way barges normally would never 
be competitive with ocean-going 
tankers, as the latter have the ad- 
vantage of greater carrying capac- 
ity per load, higher speed, more 
rapid ‘loading and unloading, and 
direct access to the largest consum- 
ing centers. As compared with the 


96 


barge, pipe-line, and rail rates 
given above, the rates for ship- 
ments by tanker from Gulf ports to 
Bayonne, New Jersey, a distance 
of 2000 miles, averaged only 30 
cents a barrel in the five years, 
1936-1940. At present the tanker 
rates from the Gulf Coast to At- 
lantic Coast points north of Hat- 
teras, as pegged by the Maritime 
Commission, range from 40 to 48 
cents a barrel for petroleum prod- 
ucts, depending on the material 
shipped, with authority given for 
additional graduated extra charges 
on boats with speed above 10 
knots. To the established tanker 
rates must be added, however, high 
war-risk insurance, which hereto- 
fore has amounted to about 30 
cents a barrel, but which lately was 
scheduled -to be approximately 
doubled, following the wave of 
East Coast tanker sinkings. 

Under the present conditions, 
therefore, barge rates are competi- 
tive even with tanker rates. 

Even under normal conditions, 
barge transportation is competitive 
with or cheaper than tanker trans- 
portation for some of the shorter 
hauls, as between. Gulf Coast 
points. And it is considered prob- 
able that barges eventually may 
virtually replace tankers for intra- 
coastal movement. 

At least a month is required for 
a tow of barges to deliver a cargo 
from Houston to Pittsburgh and 
return, and probably a better esti- 
mate is 3 weeks for the trip up the 
rivers and 2 weeks for the return. 
A round trip from Houston to 
Baton Rouge requires approxi- 
mately a week. 

On the Intracoastal Canal, the 
barges commonly are pushed or 
pulled at the rate of 2 to 5 miles an 
hour. On the rivers, they move 2 
to 4 miles per hour upstream and 
may make around 10 miles an hour 
going downstream. However, for 
going against the current in the 
Mississippi, ample power is needed. 
Towboats that handle two barges 
in the Intracoastal canal sometimes 
have difficulty in the big river even 
upon resorting to single handling 
of the barges. Towboats without 
adequate power will be outpushed 
by the current. 

In the Intracoastal canal, barges 
are handled singly or in tows of 2 
or 3, regulations on length of tows 
being necessary because of the 
danger of going aground against 
the banks at turns or under the 
force of cross winds and because 
of danger of collision in meeting 
other tows. In the Mississippi, 
there is more width and depth of 


Refiner & Natural Gasoline Manufacturer—V ol. 21, No. 4 





channel, and larger towboats are 
used, the handling of 6 barges of 
8500 or 9000 barrels capacity in a 
single tow being common. Such a 
movement involves over 50,000 
barrels of oil, equivalent to the 
capacity of a small tanker, although 
the rate of travel is slower. In an 
instance reported some months 
ago, there was made the largest 
barge haul of gasoline in the his- 
tory of the lower Mississippi, in 
which 3,000,000 gallons (about 71,- 
000 barrels) moved up the Missis- 
sippi and Ohio rivers to Pittsburgh 
in 6 barges of approximately 12,000 
barrels capacity each, propelled by 
one large river towboat. It was ex- 
pected that the trip up the rivers 
would require about 21 days. That 
tow handled as much oil as a large 
tanker. The cargo, was equivalent 
to the oil that could be hauled in 5 
railroad trains of 60 tank cars each. 

It was estimated by the indus- 
try’s fact-finding committee, in 
connection with the first efforts to 
alleviate the East Coast supply 
situation, that 18 barges of 8500 
barrels capacity each and 3 tow- 
boats would be required to trans- 
port oils from the Gulf Coast to 
West Virginia and Pennsylvania 
points in volume equivalent to the 
capacity of one ocean-going tanker. 
In the same report it was stated 
that the three largest barge build- 
ers on the Mississippi River system 
could turn out 7 barges per month 
if steel could be secured; and those 
yards at that time—May, 1941— 
had 22 oil barges building, while 10 
more were being built by other 
companies. Many of those were, 
however, small barges. Subsequent- 
ly, in response to the deficiency of 
transportation to the East, oil 
barge construction sharply in- 
creased, and on November 1, 1941, 
32 oil barges were under construc- 
tion in the whole country. 


If any planned and substantial 
increase of inland-waterway ship- 
ment of oil were undertaken, much 
could be accomplished toward rais- 
ing the efficiency of such move- 
ments, particularly by development 


-of improved barges and towboats. 


An example of better floating 
equipment was afforded last fall 
when a new tanker-type vessel was 
put into service on the Mississippi. 
It was 235 feet long, with beam of 
35 feet, and draft of 14 feet. Pow- 
ered by two 350-horsepower diese! 
engines, it could travel 9 miles per 
hour, carrying 9000 barrels of oil 
itself and pushing another barge, 
while also providing deck space for 
general cargo. 











Here’s help in boosting production 
of high Octane Gas 
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YORK THERMO-CYCLE REFRI 
TYPICAL FLOW 
PATENT APPLIED FOR 


Look...No Hands! 


In the new, super-efficient York Thermo-Cycle 





FIVE-POINT SUPERIORITY 


1. The York Thermo-Cycle Refrigerating System he : ; 
as a whole is compact and light in weight. invisible hands of the York engineers who design 


Refrigerating System, operation remains in the 


2. Unusually flexible, it may be operated effi- these units. Even the largest installations (em- 


ciently om any perecutage at lead. ploying 1,000 tons or more of refrigeration) are 
3. Operation is automatic regardless of size of , , , 

P culpa operated entirely by automatic controls which 
unit (up to 1,000 tons or more). 


4. Designed for outdoor installation, the York coordinate all functions of the system more 


System requires no buildings. smoothly than would be possible 
3. Fewer joints and parts (ammonia pump only with manual control. 

moving part), the York System simplifies s : 

maintenance, reduces overhead. York Ice Machinery Corporation, 








York, Pennsylvania. 








YORK REFRIGERATION AND AIR CONDITIONING 


“Headquarters for Mechanical Cooling Since 1885” 


ESTE TS A FEW OF THE MANY NATIONALLY-KNOWN USERS OF YORK EQUIPMENT—American Cyanamid » American Optical « Bendix-Westinghouse 


ceca NR IONE 2808 


“XEEP’E ” Bethlehem Shipbuilding + Bethlehem Steel « Consolidated Aircraft ¢ Curtiss-Wright *« Douglas Aircraft+ du Pont + Eastman Kodak 
M FLYING! Firestone « Ford « General Motors « Goodrich « Gulf Oil « Hercules Powder « Jones & Laughlin Steel « Norton Company « Owens- 


~ ESSE Illinois « Republic Steel « Shell Oile GKF + Socony Vacuum + Studebaker *« Texas Company « U. S. Army + U. S. Navy. 
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In 1941, oil shipments up the 
Mississippi River system from 
Louisiana and Texas Gulf Coast 
points were more than one third 
larger than those of 1940, in reflec- 
tion of the East Coast shortage. 
However, the movement still was 
not of great relative significance, 
shipments to all points in 14 in- 
terior states having averaged only 
about 44,000 barrels daily. If that 
whole volume had: gone to Pitts- 
burgh, it would have supplied the 
East Coast district only about to 
the extent that the Eastern region 
is supplied normally by 9 ocean- 
going tankers. If the 44,000 barrels 


per day had reached Pittsburgh, 
the Middle Atlantic states would 
have received at that point only 5 
percent of their petroleum require- 
ments, and the movement would 
have been equivalent to only 10 
percent of the recent record-break- 
ing railway tank-car shipments of 
435,000 barrels daily to the Atlantic 
seaboard. 

Actually, less than 10 percent of 
the Mississippi River oil shipments 
of 1941 went as far north as Penn- 
sylvania, West Virginia, and New 
York, although more than 90 per- 
cent went beyond Memphis. 

Of those shipments approximate- 
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ALL- 


WESTO N METAL 


Today it takes real ruggedness to with- 
stand the mechanical abuse around the 
active plant. That’s one of the reasons 
why more and more plants are installing 
WESTON Temperature Gauges. Their all- 
metal construction eliminates much of 
the common breakage, thus safeguarding 
against frequent interruptions and replace- 
ment costs. In addition to ruggedness; 
however, WESTON all-metal Temperature 
Gauges also provide the advantages of 
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pointer reading. Their large, dial-type 
scales can be read accurately from a dis-- 
tance, and they can be mounted at any 
angle most convenient for easy reading. 
Available in types, sizes, stem lengths and 
ranges for most industrial applications. 
Accuracy guaranteed within 1% for the 
industrial types ... 2 of 1% for the labo- 
ratory type. The coupon below will bring 
complete information. 


Weston Electrical Instrument Corporation 
655 Frelinghuysen Ave., Newark, N. J. 


Please send complete literature on WESTON Temperature Gauges. 
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ly 75 percent originated in Louisi- 
ana and 25 percent in Texas, some 
Texas oils having moved into all 
the listed states except Arkansas 
and lowa. 

The shipments were principally 
gasoline, that product having con- 
stituted 84 percent of the total. 

An accompanying map shows 
the nation’s principal waterways. 
In addition to the Mississippi River 
and Great Lakes systems and the 
intracoastal canal westward from 
New Orleans and Baton Rouge to 
Corpus Christi, Texas, there is the 
canal system extending’ eastward 
from New Orleans to Florida, with 
an extension to Birmingham, and 
also the Atlantic Intracoastal 
Waterway extending up the East 
Coast. The Gulf Coast canal system 
extends from Apalachicola, Florida, 
to Corpus Christi, Texas, with a 
controlling channel depth of 9 feet; 
and it will extend eventually to the 
Rio Grande River at Brownsville, 
Texas. The Atlantic Intracoastal 
Waterway provides a 12-foot chan- 
nel from Boston to the St. Johns 
River in Florida, with exception of 
a section in New Jersey, and an 
8-foot channel from the St. Johns 
River to Miami. 

It is pointed out that these 
waterways are highly essential in 
the industrial phases of the war 
program, facilitating shipment of 
steel to war industries of the Mid- 
dle West and Southwest, making 
possible water movement of Texas 
sulphur to war industries at 
Buffalo, via the Mississippi, the 
Illinois Waterway, and the Great 
Lakes, and providing export mar- 
ket for Canadian wheat that moves 
down the Mississippi River system 
to the Gulf Coast. The inland 
waterways not only are essential 
for commercial and recreational 
vessels but also are of military im- 
portance; for if the necessity arose, 
they would provide a_ sheltered 
channel for the movement of shal- 
low-draft naval vessels, including 
destroyers, between the various 
bases on the Atlantic and the Gulf 
of Mexico. It is asserted, however, 


that the full effectiveness of the 


Atlantic and Gulf intracoastal 
waterway system cannot be at- 
tained until missing sections in 
New Jersey and Florida are pro- 
vided. (A canal or a pipe line across 
northern Florida would be desir- 
able at present it is pointed out: 
for eliminating the tanker hau! 
around the Florida peninsula and 
thereby reducing the submarine 
hazard.) 
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Program for ACS 
Petroleum Section 


Thirteen papers are on the program 
of the Division of Petroleum Chemistry 
of the American Chemical Society, 
whose meeting will be held in Memphis, 
April 20, 21, 22 and 23. The program on 
petroleum subjects will include one day 
April 21. J. K. Roberts is chairman of 
the division with L. H. Henderson, act- 
ing secretary and Douglas F. Calder, 
local assistant. 

The program follows: 

“Substitute Fuels—A War Economy 
of World Dimension,” Gustav Egloff 
and P. M. Van Arsdell. 

“Influence of Sulphur Compounds 
upon Octane Number and Lead Suscep- 
tibility of Gasoline,” Julian G. Ryan. 

“Isolation of Sulphur Compounds 
from a California Straight-Run Gaso- 
line,” O. L. Polly, A. C. Byrns and W. 
E. Gradley. 

“Oxidation Characteristics of Lubri- 
cating Oils—The Relation Between Sta- 
bility and Chemical Composition,” G. H. 
von Fuchs and H. Diamond. 

“Some Additional Acids from Cali- 
fornia Petroleum,” George Wash, W. O. 
Ney, Jr., W. Crouch and H. L. Lochte. 

“Surface Consistency Characteristics 
of Asphalts,” E. C. Knowles and F. C. 
McCoy. 

“Alkenes, Alkadienes, Alkapolyenes, 
Their Source and Production,” Gustav 
Egloff, George Hull and Jacque C. Mor- 
rell. 

“Thirty Years of Petroleum Re- 
search,” B. T. Brooks. 

“Determination of Thiosulfate in Used 
Doctor Solution,” Karl Uhrig and Harry 
Levin. 

“Determination of Olefins in Cs and 
C, Hydrocarbons,” B. R. Stanerson and 
Harry Levin. 

“Molecular Weights of Viscous Hy- 
drocarbon Oils,” A. E. Hirschler. 

“Critical States of Two-Component 
Paraffin Hydrocarbon Systems,” F. 
Drew Mayfield. 

“Studies of the Physical Properties of 
Alicyclic Hydrocarbons. II _ Boiling 
Points of Monocyclic Hydrocarbons,” 
Gustav Egloff and R. C. Kuder. 


Gasoline Association 
To Discuss Special Products 


_ For its twenty-first annual convention 
in Tulsa, May 14 and 15 the technical 
program will be confined to a day and 
a half. The morning of the first day 
will be given over to registration. That 
afternoon and the second day will be 
devoted to technical subjects. This 
shortening of the program consists 
chiefly of dispensing with the ‘Kinks 
Session,” which has been an outstand- 
ing part of recent annual programs. 
Because of transportation difficulties it 
was felt that plant operating men would 
have difficulty in attending and this ses- 
sion was largely for their participation. 

Two committee reports will be heard 
the afternoon of the first day. H. 
Oder, Cities Service Oil Company, will 
ive the report for the Gas Testing 
Committee. H. H. Beeson, Sabine Val- 
ley Gasoline Company, will give the re- 
port of the Technical Committee. 
Technical subjects for the afteroon 
will be: 

“Elimination of Errors in Fractional 





THE LOOK Box 





Distillation of Gases,” H. A. Montgom- 
ery, Hanlon-Buchanan, Inc. 

“The Testing of High Pressure 
Gases,” C. H. Gee, La Gloria Corpora- 
tion. This paper will be largely a report 
of the comparative field tests being con- 
ducted in the distillate field area around 
Corpus Christi. 

The program for the second day is: 

“A Standard Method for the Measure- 
ment of High Pressure Gases,” Dr. 
Donald L. Katz, University of Michi- 
gan. 

“The Transportation of Light Gaso- 
lines in Crude-Oil Pipe Lines,” speaker 
to be announced. 

“The Extraction of Butane,” J. W. 
Wilson, Cities Service Oil Company. 

In the afternoon the meeting will be 
devoted to a discussion of the natural 
gasoline industry in the war program 
with specific reference to special prod- 
ucts, transportation and priorities. Two 
speakers from the Office of the Petro- 
leum Coordinator will discuss the needs. 
recommendations and requirement of 
the war effort, and answer questions. 

Entertainment will be provided by the 
Natural Gasoline Supply Men’s Asso- 
ciation. One program will be held the 
evening of the first day. The annual 
banquet the evening of Mav 15 will be 
in celebration of the twentv-first anni- 
versary of the association. The Hanlon 
award will be made at the banquet. 


CONVENTIONS 








APRIL 
15-17 | American Institute of Mining and 

Metallurgical Engineers, 

Cincinnati. 

16-17 | National Petroleum Association, 
Semi-Annual Meeting, Hotel 

Cleveland, Cleveland. 

20-24 | American Chemical Society, 

Memphis, Tennessee. 

21-23 | Southwestern Gas Measurement 

Short Course, University of 

Oklahoma, Norman. 

22-24 | Petroleum Industry Electrical 

Association, Washington- Youree 

Hotel, Shreveport. 





MAY 
11-13 | American Institute of Chemical 
Engineers. Boston. 

14-15 | Natural Gasoline Association of 
America, Mayo Hotel, Tulsa. 





JUNE 
8-11 | American Society of Mechanical 

Engineers, Semi-Annual Meeting, 

Cleveland. 

22-26 | American Society for Testing 

Materials, Chalfonte-Haddon 

Hall, Atlantic City. 





OCT. 

12-14 | American Society of Mechanical 
Engineers, Fall Meeting, 
Rochester, N. Y. 

16-18 | American Institute of Chemical 
Engineers, Netherland Plaza 
Hotel, Cincinnati. 

25-29 | National Lubricating Grease Institute, 
New Orleans. 
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Adjustment of Runs 
Recommended to WPRA 


Conversion of thermal cracking units 
to the production of critical war mate- 
rials, especially toluol, ‘butadiene, 
styrene, benzol and ethyl alcohol, was 
recommended by Wright W. Gary, Di- 
rector of Refining, Office of the Petro- 
leum Coordinator, when he spoke before 
the meeting of the Western Petroleum 
Refiners Association, St. Louis, March 
25. This suggestion was made with the 
provision that some units are capable of 
getting all or part of these products by 
cracking gasoline at high pressures and 
low temperatures. 

Gary informed refiners that the im- 
mediate prospect is for reduced con- 
sumption of gasoline with an increase 
in fuel-oil requirements. To gain the lat- 
ter he recommended changed operations 
to give a plant the primary objective 
of fuel oil rather than gasoline. He said 
that many plants would need additional 
equipment in order to make the conver- 
sions and added that his office would 
look with favor on applications. 


In tracing the growth in the need for 
100-octane-aviation gasoline, he said the 
figure now stands at 200,000 barrels 
daily. His office, however, has proposals 
on file, which if granted would bring 
daily capacity to around 250,000 barrels 
daily. Some, however, will not be grant- 
ed because of the prospect of limited 
output, undesirable raw materials and 
other causes. 

“It is my opinion, also,” he added, 
“that many 100-octane-aviation gasoline 
plants should not be built with the aid 
of government financing. This fuel is 
no war baby but one that promises to 
come into wider and wider use with the 
end of hostilities.” 

Even the present 100-octane-aviation 
gasoline, he indicated, faces an immedi- 
ate prospect of being surpassed in a 
“rich mixture” product, which is now 
under test by Army authorities. 

The difficulty of the small plant, 
which is being called upon for more fuel 
oil, while its sales of gasoline are di- 
minishing had most of his attention. His 
opinion was that plants in some sections 
would have to reduce runs materially. 
For others, a higher yield of fuel oil, 
plus the possibility of cracking gasoline 
to get materials for synthetic, rubber, 
100-octane-aviation gasoline and explo- 
sives, offered solution. 

In some larger plants he said indica- 
tions were that introduction of units for 
synthetic rubber materials, alkylation, 
isomerization. and alcohol manufacture, 
would result in cutting into the gasoline 
output by 30 percent. 

He said it would take from 18 to 24 
months to solve the synthetic rubber 
situation but added “there is no limit 
to the amount, of synthetic rubber that 
can be provided, once equipment is in 
operation.” 

Fayette B. Dow, Washington counsel 
of the association and Assistant Director 
of Defense Transportation, spoke off 
the record on transportation difficulties 
that face the indvstry and the nation. 

All officials were reelected: C. L. 
Henderson, Vickers Petroleum Com- 
pany, Wichita, president; R. W. Mc- 
Dowell, Mid-Continent Petroleum Cor- 
poration, Tulsa; C. W. Cahoon, Jr., Ol- 
nev Oil & Refining Company, Wichita 
Falls; T. M. Martin, Lion Oil Refining 
Company, Eldorado, Arkansas, and H. 
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E. Zoller, Derby Oil Company, Wich- 
ita, vice presidents. 

The annual address of the president 
follows: 

“Today I am facing you with the 
thought of the many problems that face 
us all in the industry, problems that 
have a bearing on the efforts that must 
be put forth in order to help win the 
war. 

“The first and foremost problem is to 
supply 100-octane gasoline, toluene, lu- 
bricating oils, and raw materials for 
synthetic rubber. Of course there are 
other products, but the most important 
and pressing is the supply of 100-octane 
gasoline. 

“The question of rationing petroleum 
products has been given much consid- 
eration lately; however, the sentiment 
of the governmental officials, as well as 
the members of industry, seems to have 
crystallized to the point where ration- 
ing will only take place in areas which 
have a restricted supply. This is sound. 

“Transportation has been disrupted 
particularly by the diversion of tankers 
to military use as well as losses by sink- 
ings, and, therefore, additional burdens 
have been placed on other transporta- 
tion facilities. The necessity for tank 
cars to handle these movements is al- 
ready familiar to you all; however, still 
greater efficiency must be achieved by 
all transportation equipment. Cross- 
hauls must be eliminated. The pooling 
of equipment as well as supplies will in 
many cases help better to meet the 
needs. In connection with this, branded 
riames as heretofore known will be of 
less importance. 

“Transport trucks will be used more 
for short hauls instead of tank cars. 
The state regulations governing trucks 
have already been relaxed by the gov- 
ernors of the various states in order to 
permit an enlargement of this move- 
ment. 

“The night closing of service stations, 
the elimination of tin cans for lubricat- 
ing oil containers, the restriction on the 
building of new marketing facilities, the 
shortage of tetraethyl lead, the securing 
of needed materials, are all problems 
that have been and are being dealt with. 

“The absorption of technically trained 
men from the industry into the armed 
forces will require careful scrutiny in 
order to prevent a disruption to the oil 
industry’s part in the program. Plans 
should be under way to train men so 
that the work can go on. 

“The protection of plant facilities 
against damage by sabotage or hostile 
attacks should receive careful and con- 
tinuous attention on the part of everv- 
one. The latest help in connection with 
this is the recent pamphlet issued by 
the Plant Protection Division of the 
Office of the Under-Secretary of War. 
This is entitled ‘Plant Protection for 
Manufacturers,’ and a copy of this pam- 
phlet should be in the hands of each 
company. 

“Transportation changes, rubber re- 
strictions, and war requirements for 
products have brought about an unbal- 
anced condition of output and stocks of 
petroleum products. Careful readjust- 
ments’ must immediately be made in 
order to prevent what is now almost an 
economic crisis from becoming more 
serious. 

“The unbalanced refinery output 
which has so far caused a spiralling 
downward of gasoline prices develops a 
situation that is being dealt with by the 
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Office of Price Administration. It is in 
the handling of matters of this kind that 
the Office of Petroleum Coordinator is 
very helpful in developing and present- 
ing facts which must be known before 
corrective action can be taken by the 
Price Administrator. 

“T have mentioned these problems 
briefly. Some of them we shall discuss, 
all of them we should ponder. 

“T am mindful that in the present 
world crisis every effort, individual, cor- 
porate and collective, ought to have a 
meaning and a purpose inspired by a 
new sense of duty to America and west- 
ern civilization and to this and future 
generations. 

“The world war presents itself in two 
aspects. First it is like a comet that 
threatens us from without; second, it is 
like a volcano that threatens us from 
within. We must guard against both the 
comet and the volcano, for either may 
destroy us. 

“Some day the world may be sold for 
taxes, and then there will be the devil 
to pay; but we shall not begrudge the 
lavish expenditure of goods and money 
or the consequent burden of taxes for 
the purpose of defending our way of 
life against foreign foes, without or 
within. However, we should have the 
courage to insist that this war be fought 
to preserve our way of life, and not to 
revolutionize and transform it into a 
fool’s paradise. 

“We cheerfully yield to governmental 
interference with the most intimate re- 
lations of private, professional and com- 
mercial life, if necessary; but this 
should be conceded with the under- 
standing that these are temporary war 
powers and not precedents, for the in- 
vasion of liberty after victory is won 
and peace returns. 

“The Federal Petroleum Coordinator 
recently stated that he had no desire 
to take over the oil business and that 
the control which he was exercising 


and expected to exercise in the future 
would be limited to the duration of the 
emergency. He further stated that it 
would be his effort to handle his job so 
that the competitive position of no one 
in the jndustry would be changed as a 
result of this emergency activity. 

“IT have attended every meeting of 
the Petroleum Industry War Council 
since it was organized in early Decem- 
ber. I have the highest praise for the 
very fine work which is being done by 
the Petroleum Coordinator and his staff. 
He has gathered around him many men 
from the Petroleum Industry, men 
capable of ascertaining facts and then 
making sound recommendations: based 
upon these facts. The coordination be- 
tween the Industry Committees, the Pe- 
troleum Industry War Council and the 
Coordinator’s Office is of a very high 
order and the Coordinator’s Office also 
is of great assistance to the industry in 
its contacts with other governmental 
bodies. 

“T would like particularly to call your 
attention to the report made by the Pe- 
troleum War Council’s Committee on 
Petroleum Economics under date of 
March 2, 1942. This is a most construc- 
tive piece of work and I commend it to 
you for very careful reading. 

“The work of the Industry Commit- 
tees and the Council is being cheerfully 
and thoroughly performed under the be- 
lief that the solemn assurances of the 
Petroleum Coordinator as to his inten- 
tions in regard to the industry were sin- 
cere and would not be forgotten and re- 
tracted at some future date. 

“With this assurance on his part, we, 
in the industry, can do no less than put 
our shoulders to the wheel, even though 
it is a wheel without a tire. But we are 
willing to take the bumps to preserve 
our democracy. 

“Now democracy implies not merely 
the right of the government to control 
the people, nor merely the right of the 
people to control the government, but 
also the right of the people to control 
themselves, individually. The more pow- 
er a government has, the less liberty the 
individual has; the less power a govern- 
ment has, the more liberty the individ- 
ual has. 

“The appetite for power grows by 
what it feeds on. Granted, the regimen- 
tation of the country is justified by war, 
and every man must be a soldier of the 
common good and willing to share the 
common lot. But when the war is over, 
the experimental regimentation of the 
people in time of peace, under the pre- 
text of endless crises, should stop—must 
stop if we are to enjoy the American 
way of life. 

“And right here it might not be amiss 
to digress and remind ourselves that the 
much so-called American Way of Life 
was made possible in the beginning not 
only by patriots but by profits. It was 
won not only by soldiers and sailors 
and governmental servants of the peo- 
ple, but by the people themselves. Not 
the least of these was the business man, 
small and large, the business man who 
gloried in the respect accorded him as 
captain of the ship of his own organi- 
zation, the general who marshalled the 
forces of men in his employ, furnishing 
to them the opportunity to earn a liv- 
ing and keep their self-respect. And 
down to the smallest business man, each 
one was honored for investing the proud 
profits of his business in enlarged plants 
and equipment, making more jobs, that 
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When safety means so much . . . In the great refineries 
and in plants fighting the battle of production, “A.W.” Rolled 
Steel Floor Plate prevents costly slipping and falling accidents. 
Saves man hours when time is short. Every step is a safe step 
on “A.W.” Floor Plate. Fire-proof, heat-proof, oil-proof, crack- 


proof. Easy to clean, quick to drain. No maintenance expense. 


ALAN WOOD STEEL COMPANY 


sa C FICE AND MILLS: CONSHOHOCKEN, PA. District Offices and Representatives :Philadelphia, 
<, Boston, Atlanta, Buffalo, Chicago, Cincinnati, Cleveland, Denver, Detroit, Houston, St. Paul, 
ewO: cans, Pittsburgh, Roanoke, Sanford, N.C., St. Louis, Los Angeles, San Francisco, Seattle, Montreal. 




















more men might enjoy that priceless 
privilege. 

“Let us not forget that profits are 
honorable, but remember that it is also 
honorable to forego them if necessary. 

“I would have no patience with this 
kind of talk coming from any man who 
thought only of himself and his prop- 
erty. At this hour I would have no pa- 
tience with any kind: of criticism not 
unselfishly inspired solely by love of 
country and all it stands for in the eyes 
of history. 

“But we have the right to invoke the 
example of the English Parliament in 
which the right of dissent and criticism 
at all times, in war or in peace, is freely 
accorded and respected. 


“James Russell Lowell once wrote: 


“*T honor the man who is willing to 
sink 

Half his present repute for the freedom 
to think; 

And when he has thought, be his case 
strong or weak, 

Will risk t’other half for the freedom 
to speak.’ 


“That is what has been destroyed in 
totalitarian countries, and that is what 
we are fighting to preserve in the 
United States. In order to preserve it, 
we must remember that this is a gov- 
ernment of laws and not of men. For 
the people cannot directly administer 
their government, individually or col- 
lectively; they can only indirectly gov- 
ern through a representative system of 
laws which define and guarantee the 
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alloy castings. 


lems. 


E xpeRIENCE and modern equipment are the two essentials 
for the production of sound alloy castings and both of them we 


Twenty years ago we began to make chrome-iron and chrome- 
nickel castings, and have been making them ever since. What is 
perhaps more important, we have made nothing else but high 


Ten years ago we began to make centrifugal castings, being 
pioneers in this important class, too. 

Today, with as modern and fully-equipped foundry as can be 
found anywhere, we can offer experience and facilities to help you 
in solving your temperature, corrosion or abrasion-resisting prob- 
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THE DURALOY COMPANY 


OFFICE AND PLANT: SCOTTDALE, Pa. 
Eastern Office: 12 East 4lst St.. New York, N. Y. 
Los Angeles: Great Western Steel Company 


Detroit: The Duraloy Co. of Detroit 


Scranton, Pa.: Coffin & Smith 


Metal Goods Corporation: St. Louis — Houston — Dallas — Tulsa — New Orleans 
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limits of liberty and authority alike. 
Democracy, therefore, is not so much 
the rule of the people as it is the law 
of the people. Under a government of 
men, nobody knows what the law is 
and chaos reigns. Germany has a gov- 
ernment of men, and Hitler, like Cato, 
‘gives his little senate laws and sits at- 
tentive to his own applause’. 

“We do not own America; our gen- 
eration has only a life estate in it. We 
are beholden, as life-tenants, to see that 
no waste is committed in it and that 
we transmit it unimpaired to our pos- 
terity. We do not own Democracy; it 
is like a Holy Spirit that once inspired 
the souls of our fathers and will en- 
noble the lives of our children if only 
we will let it live. 

“Such are the home-fires that we 
should keep burning ‘till the boys come 
home’, The boys are not fighting to put 
those fires out, they are fighting to keep 
them alive—on the altars of liberty.” 


Proctor Is President 
Of National Refining 


Kenneth R. Proctor, who has been 
vice president in charge of sales, has 
been elected president of National Re- 
fining Company, Cleveland. He succeeds 
Paul Ryan, who resigned following in- 
juries -in- an~airplane accident at Chi- 
cago: more*than a year ago. Proctor has 
been swith the company 22 years, his 
first’ job ‘being a salesman in the Indian 
territory 

uis S. Pierce, vice president, secre- 
tary andchief counsel, was reelected as 
was W:*H. Lamprecht II, chairman of 
the board. Other officials are R. E. 
Channeck, assistant treasurer and R. L. 
Kaiser, assistant secretary. 

Direetors are Chrus S. Eaton, Wil- 
liam H»Lamprecht II, Kenneth R. Proc- 
tor, Walter H. Nye, Raymond T. Kel- 
sey, Raymond E. Lawrence, Oscar L. 
Cox, I. F. Freiberger, E. B. Greene, 
Robert C. Northon and Louis S. Pierce. 

The company has refining plants at 
Findlay, Ohio, and Coffeyville, Kansas. 
Sales are confined to 22 states between 
the Alleghenies and Rockies. 




















KENNETH R. PROCTOR 















When dismantling or changing a pipeline, remember there still 
may be useful life in those old cast iron fittings. Take the time 
to unscrew and examine them instead of breaking them with a 
hammer. The extra time it takes may save our making and 
your ordering new fittings. This is especially important now 
that man hours and metal must be conserved. 

It is important to save other products too. Save them by 
timely and periodic servicing. 15 minutes regrinding, now, may 
double the useful life of a bronze globe valve. Proper lubrica- 
tion at regular intervals will mean longer useful life from your 
Walworth Lubricated Plug Valves. 

Another timely factor is Simplification. In cooperation with 
the U. S. Department of Commerce, National Bureau of Stand- 


ards, Division of Simplified Practice, there has been developed Walworth, in its 100th year, 


a Simplified Practice Recommendation R185-42 which covers is 100% bohimd the national 
program of Salvage, Simpli- 


Grey Cast Iron, Malleable Iron, and Brass or Bronze Pipe fication, Specification and 
Fittings, limiting the sizes which can be manufactured. To Substitution. 
this Recommendation Walworth strictly adheres. 


Unscrew the fitting. Be Inspect the fitting. Pay Reclaimed fittings should 
1. sure to grip the fitting on 2. particular attention to 3. - pin or ——— on all 
the bead, and the pipe as near threads. It may be necessary threaded surfaces. They are 


the fitting as convenient. to clean out pipe compound. Se stock or imme- 











Gasoline Plant Output 
Up in January 


Production of natural gasoline, recycle 
condensate and liquefied petroleum gas 
at natural-gasoline and recycle plants in 
January average 10,145,000 gallons a 
day, compared with 8,240,000 gallons in 
December and 6,617,000 gallons in Jan- 
uary, 1941, it was reported March 25 by 
the Bureau of Mines. 

With the January report, the bureau 
began the compilation of statistics on all 
products. 

Production during the month, it was 
shown, included 179,928,000 gallons of 
natural gasoline and 61,362,000 gallons 
of recycle products, against a total of 
255,444,000 gallons in December; and 
10,080,000 gallons of iso-butane, 63,126,- 
000 gallons of liquefied petroleum gas 


and 5,376,000 gallons of liquefied refinery 
gas, for which no comparable figures 
are available. 


Demand figures showed 224,742,000 
gallons used at refineries against 
187,824,000 gallons in December, and 
14,910,000 gallons of natural gasoline 
and recycle condensate to jobbers and 
retail outlets, 35,364,000 gallons of lique- 
fied petroleum gas to jobbers and retails 
outlets, and 22,890,000 gallons for ex- 
ports and losses, against a total of 
78,498,000 gallons. 

Stocks at the first of the month were 
180,516,000 gallons, and at the close of 
the month, 207,060,000 gallons, consist- 
ing of 178,794,000 gallons of natural gas- 
oline, 9,408,000 gallons of recycle prod- 
ucts, 13,482,000 gallons of liquefied pe- 
troleum gas and 5,376,000 gallons of 
liquefied refinery gas. 








severe coke deposits. 


tools are required. 


Tube Expanders . . 


Protector ... Tool Trucks . . 
Reactor Tube Cleaners . . 


205 SHUEY BLDG. 


SAVE TIME 





CLEANING TUBES 


With Airetool Tube Cleaner motors you can use cutter 
1 head combinations heretofore impractical. A recently 
developed power seal insures the extra power needed to 
use such time saving combinations in the removal of 


because the carefully selected alloy steels are heat 
treated properly and tested thoroughly. 


The slip-fit construction of Airetool Motors makes it 
simple to replace parts when it is necessary. No special 


2 Wearing parts in Airetool Tube Cleaners last longer 


Airetool Tube Cleaners are made for all types of tubular 
construction from which a foreign deposit is to be 
removed. Cleaner sizes for 14” to 20” I.D. tubes, straight 
or curved. Air, steam, or water driven. Airetool cutter 
heads are equipped with non-tracking cutters. Write 
for complete information. 


OTHER AIRETOOL PRODUCTS 


. Fly Cutter . . . Combination Boring and Cut-off 
Tool . . . Tube Jig . . . Polishing & Buffing Motors . . 
. Calipers . . . Tube Gauges. . 
- Heat Exchanger Bundle Cleaning Lance. 


AIRETOOL MFG. CO. 


- Plug Seat 
. Catalyst 


SPRINGFIELD, OHIO 
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Natural Gasoline in 
April Allowables 


Adoption of a new system of setting 
production rates for the several states 
was disclosed by OPC March 19 with 
issuance of recommendations for April. 

Brought under the recommendations 
were condensate and natural gas deriva- 
tives, accounting for approximately five 
percent of the industry’s total produc- 
tion. 

“We are broadening the certification 
procedure,” Coordinator Ickes ex- 
plained, “for the simple reason that the 
urgencies of the war situation no longer 
permit the ignoring of what amounts to 
a substantial portion of the total United 
States production of petroleum liquids. 

“Approximately five percent of total 
production is made up of condensate 
and natural gas derivatives. Obviously, 
inequities cannot help but arise if the 
recommended rates do not also take into 
account the production requirements for 
these other petroleum liquids.” 

Despite extension of the allowables to 
provide for these products, the OPC 
recommendation for April production 
was but 3,656,800 barrels a day, a cut 
of 340,000 barrels from the original rec- 
ommendation for March and admittedly 
73,200 barrels under the national de- 
mand of 3,730,000 barrels forecast by 
the Bureau of Mines. 

With the allowance for condensate 
and natural gas derivatives, the daily 
average crude production recommended 
for April is approximately 3,474,000 bar- 
rels, but OPC officials explained that 
they had not broken the estimates down 
but would leave it to the several states 
to determine how their allowable pro- 
duction should be divided among the 
various products. 

Explaining the formula which might 
be followed to calculate the recom- 
mended production rate for a particular 
state, OPC took California as an ex- 
ample. That state has a certified pro- 
duction rate for crude only this month 
of 627,000 barrels a day, and if only 
crude had been figured for April it 
would have a quota of 623,000 barrels 
for next month; but under the new sys- 
tem, the allowance for production of 
natural gas derivatives makes the Cali- 
fornia total daily 659,800 barrels. 


Gulf States Get Sharp Cuts 

Ickes pointed out that the April fig- 
ures reflect sharp cuts in the production 
rates for the Gulf Coast states. 

“The situation which we warned 
against last summer has now come to 
pass,” he said. “In other words, we have 
reached the point where the pressing 
demand for petroleum and petroleum 
products in the Eastern consuming cen- 
ters cannot be entirely satisfied because 
of the lack of adequate transportation. 

“The important producing areas of 
the Gulf Coast are unable to meet that 
continuing demand because their outlets 
are war-obstructed. The effect of this 
obstructed outlet is apparent in the dif- 
ference between the national demand 
for 3,730,000 barrels of crude oil daily, 
as forecast by the Bureau of Mines for 
the month of April, and the actual avail- 
able outlet for only 3,656,800 barrels of 
all petroleum liquids for the same 
month. 

“Such a situation inevitably must re- 
sult in hardships for both districts; to 
the East Coast, where restrictions must 
be imposed because the oil can not be 
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That’s Evidence of Satisfaction 


From a Typical User of 


ROSS SURFACE 
CONDENSERS 


XPANDING its facilities to help meet the needs of 


Uncle Sam’s gigantic war effort, one of America’s 





large petroleum refiners (name and location withheld ) 


again issues a call to Ross for power plant equipment. 


Fight Type “A” Twin Bank, Balanced Flow 


Condensers, all-welded steel, are in the making at the 





Ross Plant. 


They're all of the same two-pass divided water 
box design as*the two 3,950 sq. ft. units (illustrated) 
fabricated by Ross for this same refiner several years 


ago, and repeated many times in recent years. 


Where could be found more convincing evidence 
of the excellent performance and-perfection of structural 


details so typical of Ross fabrication? 








ROSS HEATER & MFG. COMPANY, Inc. 


4 Division of AMERICAN Radiator and “'S 
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delivered; and to the producers of the 
Gulf, who will be unable to market the 
products they otherwise would if suffi- 
cient tanker transportation were avail- 
able.” 

Cuts in allowables for four of the five 
District 3 states amounted to more than 
the net reduction from March, In that 
district only Arkansas was given an in- 
crease, while in the other four districts 
only New York, Illinois, and Nebraska 
were called upon for reductions. 


April Allocations 

April allocations provide for a total 
daily output of 79,700 barrels for Dis- 
trict 1 compared with 72,300 barrels for 
March; 1,141,000 barrels for District 2 
compared with _ 1,107,400 _ barrels; 
1,656,800 barrels for District 3 compared 
with an original allocation of 2,082,200 
barrels and a revised output (ordered 
March 5) of 1,878,100 barrels; 119,500 
barrels for District 4 compared with 
107,900 barrels, and 659,800 barrels for 
District 5 compared with 627,000 bar- 
rels. 

Recommendations for the several 
states for April production of all petro- 
leum liquids, compared with the March 
recommendations for crude only were 
as follows: 


District 1: April March 
New York.... 14,600 14,500 
Pennsylvania 49,900 48,200 
W. Virginia... 15,200 9,600 
District 2: 
a 354,400 362,500 
Indiana ...... 18,200 18,000 
TEOMORS 8c ccace 253,400 245,800 
Kentucky .... 12,800 12,000 
Michigan .... 50,200 49,500 
Nebraska .... 5,000 5,100 
CO cevicsdaee 10,100 9,200 
Oklahoma 436,900 405,300 
District 3: 
Arkansas 74,000 71,500* 71,500+ 
Louisiana 313,000 314,700* 330,000t 
Mississippi 49,800 53,100* 55,6007 
New Mexico.. 86,000 100,200* 114,500+ 
Texas ........1,134,000 1,338,600* 1,510,600+ 
District 4: 
Colorado ..... 6,900 6,400 
Montana ..... 23,700 21,000 
Wyoming 88,900 80,500 
District 5: 
659,800 627,000 


California 


*Revised allocation. 
tOriginal allocation. 





History and Prospects of Synthetic Rubber 





Through a consent decree before the 
United States District Court at Newark, 
synthetic rubber patents held by Stand- 
ard Oil Company (New Jersey) have 
been made available, royalty free until 
six months after the end of the war, to 
American industry. The decree came as 
the result of a petition to the effect that 
the concern was in violation of the 
Sherman anti-trust act in its relations 
with I. G. Farbenindustrie, the German 
chemical trust, as well as practices in 
this country. 

The result was that Standard Oil 
Company (New Jersey), although it 
disagreed as to violation of the law, con- 
sented to the decree in order to devote 
its energies to development of synthetic 
rubber manufacture rather than to liti- 
gation in the courts. 


Final Plans Made for Gas 
Measurement Short Course 


Final plans for the eighteenth South- 
western Gas Measurement Short Course 
at the University of Oklahoma, Nor- 
man, April 21, 22 and 23, were complet- 
ed at a recent meeting of the general 
committee in Tulsa. This meeting was 
called for the purpose of considering 
the final draft of the program. 

Morning of the meeting will be de- 
voted to discussion of general subjects. 
The afternoons have been set aside for 
classes covering a wide variety of sub- 
jects related to gas measurement. 

Among those who will speak before 
the general assembly are Burt R. Bay, 
president of Northern Natural Gas 
Company and Judge Reford Bond, 
chairman of the Oklahoma Corporation 
Commission. The morning of the last 
day has been set aside for the discus- 
sion of the fundamental principles in- 
volved in all phases of gas metering and 
regulating practices. 





Those attending the general committee meeting of the Southwestern Gas Measurement Short Course were: 
Seated, left to right: E. L. Stark, The Foxboro Company, Dallas; Earl Kightlinger, Arkansas-Louisiana Gas 
Company, Shreveport J. H. Page, Kansas Corporation Commission, Wichita; Max K. Watson, Canadian 
River Gas Company, Amarillo; G. W. McCullough, Phillips Petroleum Company, Bartlesville, chairman; 
W. H. Carson, University of Oklahoma, Norman; Kate A. Niblack, Oklahoma Utilities Corporation, 
Oklahoma City; E. G. McAninch, Okiahoma Natural Gas Company, Tulsa; R. M. Scofield, Lone Star Gas 


Company, Dallas. Standing, left to right: R. L. Rountree, United Gas 
ompany, Omaha; 


J. L. Griffin, Northern Natural Gas 
Company, Dallas; William F. Lowe, Natural 


Pipe Line Company, Shreveport; 
W. R. McLaughlin, Pittsburgh Equitable Meter 


soline Association of America, Tulsa; L. G. Rheinberger, 


Sinclair Prairie Oil Company, Tulsa. 
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issues in 


It was shortly after this that the gov- 
ernment announced the policy of no 
more anti-trust litigation during the war 
period, where the action would consume 
the time of concerns and officials, who 
are engaged in providing materials for 
war purposes. 

The consent decree ended a long pe- 
riod of rumor and insinuations as to 
the status of the patents, the progress 
and the responsibilities for development 
of adequate synthetic rubber for war 
purposes. Statements following the de- 
cree throw light on the history and de- 
velopment of the part the oil industry 
is playing in the synthetic rubber pro- 
gram. A statement from Standard Oil 
Company (N. J.), following the decree 
gave the attitude of the concern as 
follows: 

“The anti-trust case which was to 
have been brought by the Government 
against Standard Oil Company (N. J.) 
and various subsidiaries, as well as of- 
ficers and directors, in the U. S. District 
Court of New Jersey, has been settled 
by the entry of a consent decree and the 
imposition of fines on pleas of nolo con- 
tendere to the Government’s informa- 
tion. 

“The controversy arose out of certain 
contracts made by the company and the 
I. G. Farbenindustrie, the chief chemical 
concern of Germany. Under these 
agreements, beginning in 1929, Standard 
acquired interests in certain I. G. patents 
and gave certain rights in inventions 
developed by Standard. 

“As a result, Standard was able to 
bring to this country vital German dis- 
coveries in the field of petroleum and to 
develop their use in the United States. 
Many of these have proved of great mil- 
itary importance in the present emer- 
gency. Among these is the process for 
making synthetic toluol, the basic con- 
stituent of TNT. Another is the hydro- 
genation process by which the Ameri- 
can Air Force was the first in the world 
to obtain 100-octane aviation fuel. More 
recently, and of greatest immediate im- 
portance in these developments, is the 
production from oil of synthetic rubber. 

“The Government contended that 
these contracts, and certain subordinate 
agreements and practices which have 
grown up under them, tended to restrain 
trade in violation of the Sherman Act. 
The company disagrees with this con- 
tention. The developments made under 
these agreements have advanced the 
progress of American industry and its 
ability to meet the war emergency. 
Nevertheless, the company realizes that 
to obtain a vindication by trying the 
the courts would involve 
months of time and energy of most of 
its officers and many of its employees. 
Its war work is more important than 
court vindication. Nor has the company 
any desire to remain in a position which 
the Department of Justice considers in 
any way questionable. 


“Therefore, to bring the matter to a 
conclusion the company has agreed to 
the consent decree and the entry 0 
pleas of nolo ‘contendere. Under the 
terms of the decree, existing contracts 
between Standard and I. G. are abolished 
and the company agrees to grant 
royalty-free licenses during the emer- 
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gency under all existing patents covered 
by the contracts. 

“As a result of the declaration of war 
with Germany, the interests of I. G: in 
these contracts and patents are in the 
hands of the Alien Property Custodian, 
who is responsible for the protection of 
all foreign enemy interests in the United 
States. As the representative of the I. G. 
interests involved, he has consented to 
the entry of the decree.” 

Simultaneously the company released 
another statement, which gives a history 
of the transaction with German I. G. 
interests and the part it has played in 
the development of 100-octane aviation 
gasoline, toluol and synthetic rubber. 
Because the statement is the best rec- 
ord yet made of one of the outstanding 


ee 
/PREDLACEABLE 





chemical developments of the last dec- 
ade, it is given in full: 

“For more than 60 years, Standard 
Oil Company of New Jersey has sent 
its representatives to sell oil products 
all over the world. They have brought 
back to this country not only the money 
paid for the products but everything 
new-and useful in the oil business 
which they could find, new products 
which could be made from petroleum 
and new kinds of refining equipment. 
From Russia we got medicinal petro- 
leum oil, from France cold cream, from 
Roumania vacuum stills. 

“Many important new things came 
from Germany. This statement is in- 
tended to make clear how and when 
these things were acquired and what 
was done with them. 











2400 Work Hours — Against 360 





360 hours. 


many times over. 





One large oil company tells us that COLMO- 
NOY coated pump sleeves run 2400 hours, 
pumping hot oil at 900°, with pump running 
at 3600 R.P.M. Other sleeves tested ran only 


COLMONOY is playing an important part in 
oil production and refining operations in the 
United States. Pump sleeves, plungers, rings, 
wash pipes and many other kinds of equip- 
ment used in the oil industry are particularly 
subject to excessive corrosion and abrasion. 


COLMONOY Keeps Them on the Job. 


Worn out parts, COLMONOY coated, will out- 
wear and outperform new, unsurfaced parts 


Investigate COLMONOY Today 


Catalog Mailed on Request 


WALL-COLMONOY CORP. 


SIXTH FLOOR, BUHL BLDG., DETROIT, MICH. 
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“In 1929, the Standard Oil Company 
(New Jersey) purchased from the Ger- 
man I. G. Farbenindustrie, A.G., the 
largest chemical company of Europe, 
the basic process for the production of 
oil from coal by hydrogenation, together 
with a majority interest in all other 
processes the Germans had invented in 
the field of oil refining, and a minority 
interest in their processes for the pro- 
duction of chemicals from oil and gas 
raw materials. The purchase included all 
inventions that the Germans might make 
in these fields up to 1947. 

“Hydrogenation is one of the most 
important processes, scientifically and 
industrially, that has ever been devel- 
oped. By hydrogenation coal can be 
combined with hydrogen to make either 
gasoline or heavier oils. Germany had 
but little petroleum of her own but with 
hydrogenation she was able to make oil 
from coal, of which she had an abund- 
ance. The process was expensive, but 
the Germans felt that they must have 
an indigenous oil supply, whatever the 
cost. 

“To Standard, the principal value in 
the hydrogenation process appeared to 
be that, through its use it became pos- 
sible to convert low grade, heavy oils 
completely into higher grade oils, such 
as gasoline. Of course, the ability to 
convert coal into oil was also attractive 
to Standard. Coal was abundant in the 
United States. Hydrogenation appeared 
to defer indefinitely any possible oil 
shortage. Only a few years before, 
Standard had itself been short of oil, and 
the known oil reserves in the United 
States were limited. 

“For control and an 80 percent net 
interest in this hydrogenation process, 
Standard paid the Germans approxi- 
mately $30,000,000. The Germany com- 
pany also gave Standard an 80 percent 
interest with full control outside of Ger- 


which it owned or might develop up to 
1947. In return Standard gave the Ger- 
mans an option on a controlling interest 
in any invention which it might make 
in the purely chemical field unrelated to 
the oil industry. In the field of processes 
which either might develop for the 
production of chemicals from oil, it was 
agreed that the originator would have 
a five-eighths interest with full control 
and the other party a three-eighths in- 
terest. 

“Tt goes without saying that in mak- 
ing this trade Standard was motivated 
solely by normal commercial considera- 
tions. Looking back, however, we can 
see that if Standard had deliberately set 
about in the peaceful days of 1929 to 
protect the future national interests of 
the United States, it could hardly have 
proceeded more effectively than to make 
this trade for hydrogenation and the re- 
lated processes. 

“The facts are that a stream of inven- 
tions vital to the defense of the United 
States has flowed out of this transaction. 
For example, 100-octane gasoline, the 
efficient aviation fuel which is indispen- 
sable to the superior performance of 
America’s military airplanes, was first 
made in the United States by hydro- 
genation. 

“Again, toluol, the raw material for 
the manufacture of TNT, the explosive 
most commonly used in munitions, 
comes today, so far as the United 
States is concerned, mainly from hy 
droforming plants operated by Amer! 
can oil companies, using methods de- 
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unibestos steam pipe insulation is provid- 
ing production-minded plants the country 
over with higher thermal efficiency — per- 
manently low thermal conductivity. Tests 
conducted by leading industrials, technical 
institutions and consulting engineers have 
proven conclusively the efficiency of 
Unibestos—the Amosite asbestos insulation. 


Half-section construction for all pipe sizes 
up to 36”, thicknesses up to 5”. Standard 
and Super material are available in single 
layer construction with provision for expan- 
sion in piping. Easily applied—saws or cuts 
clean and sharp with ordinary tools — easy 
to strip off layers to fit unions, flanges, etc. 
Won’t soften, shatter or shake-down even 
under the most severe conditions. Write for 
the bulletin “They'll Specify Unibestos...” 
for complete table of sizes, list prices, etc. 
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veloped by Standard out of the I. G. 
hydrogenation process. 


“Another important invention, the 
fluid catalyst process, developed by 
Standard and several other oil com- 


panies, is due in part to the help in 
catalytic chemistry which Standard ob- 
tained under the 1929 agreement. Fluid 
catalyst plants representing an invest- 
ment of $100,000,000 have recently been 
authorized by the government for es- 
sential war production. 

“The vital item of synthetic rubber, 
so far as the United States is concerned, 
will be made in large part by processes 
in which Standard acquired an interest, 
under this 1929 agreement. Like gasoline 
from coal, synthetic rubber is expensive 
to make and as long as natural rubber 
was available, America felt little urge 
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to go into the manufacture of the syn- 
thetic product. Today, however, with 
the supply of natural rubber cut off, we 
wish we had synthetic plants to meet 
our need. 

“Standard has a natural incentive to 
develop new sources of rubber. In the 
first place, the raw materials for syn- 
thetic rubber come largely from oil and 
gas, both of which Standard owns in 
great volume. In the second place, if 
rubber for tires is not available, or is too 
high-priced, automobiles cease to run. 
In either case Standard loses money. It 
has been estimated that for every dollar 
spent on tire rubber, the petroleum in- 
dustry sells about twenty dollars’ worth 
of gasoline. 

“In 1930, shortly after the original 
trade was consummated, Standard took 
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anti- balancing device, ANUM - METL 
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the first step toward introducing the 
hydrogenation process in the United 
States. It sold the basic process to a 
group of eighteen American oil com- 
panies. This sale gave this group com- 
plete control of the process in the 
United States with Standard a minority 
stockholder and licensee. The considera- 
tion was $750,000 plus a royalty to 
Standard on the use of the process until 
1947. Each company was entitled to use 
the basic patent and all improvements 
invented by the other members of the 
group, or by other licensees anywhere in 
the world. Through this arrangement 
American refiners were enabled to ob- 
tain a yield of 100 percent gasoline from 
any crude oil, or in case of need to man- 
ufacture it from coal. 

“Because of the continued low price 
of crude oil, the main use of the process 
has been to produce valuable special 
products. Among these the most im- 
portant is 100-octane gasoline the super- 
fuel for modern aviation engines. Both 
the base stock and the blending agents 
used for this 100-octane gasoline were 
originally made by the hydrogenation 
process, which thus became the basis 
for American supremacy in the field of 
aviation fuels. American airplane moters 
standardized on 100-octane fuel in ad- 
vance of all other nations. The Germans 
had the processes, but they lacked tie 
necessary crude oil to make the blend- 
ing agent. Cheaper methods of produc- 
ing 100-octane gasoline for airplane invu- 
tors have now been developed, but at 
the outbreak of the war the largest plant 
in the world for making 100-octane gaso- 
line was the hydrogenation plant of the 
Standard Oil Company of Louisiana at 
Baton Rouge. Some of the new, cheaper 
methods of producing 100-octane gaso- 
line, also use processes obtained by 
Standard in the 1929 trade. 

“For use outside the United States 
and Germany, Standard, in 1931, sold a 
half interest in the hydrogenation proc- 
ess to the Royal Dutch Shell Company. 
The British Government, even at that 
early date, was anxious to encourage the 
production of gasoline in-England from 
coal and coal tar. It promptly began 
the manufacture of gasoline from coal, 
utilizing the hydrogenation process 
(with the assistance of Standard) and 
subsidizing the operation at the rate of 
14 cents per gallon. When the war broke 
out this enterprise had built its produc- 
tion in England up to 700,000 barrels 
of gasoline a year, a military asset of no 
mean proportions. 

“Stimulated by the British example, 
France also negotiated contracts with 
Standard and Royal Dutch Shell, for 
the erection of hydrogenation plants in 
France for the emergency production of 
gasoline. Political difficulties blocked 
the execution of this plan but, later, just 
before the war broke out, France en- 
tered into a new agreement with Stand- 
ard’s French subsidiary and another 
French company, for the production ol 
high-grade aviation fuel by a process 
called hydroforming. This process had 
also been developed by Standard and 
other American companies from basic 
technique and patents, which were orig- 
inally obtained by Standard in 1929. 

“Japan also negotiated over several 
vears for licenses under the hydrogena- 
tion processes but no agreement was 
ever concluded. During these negotia- 
tions Standard conferred repeated! 
with the American Department of State 
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E T E Cc In 1937 one of the large eastern refining companies installed a battery of Petreco 
EL + Cc T Po a C Electric Desalters in one of their refineries. The benefits of desalting . . . reduced cor- 
rosion, plugging and coking . . . longer on-stream time .. . lower maintenance costs... 

DE $ ALTi ibe. so definitely increased the refining efficiency that five additional Petreco installations 
were made in other of their refineries, ultimately increasing the number of barrels of 

oil desalted from approximately | 70,000 to a million and a quarter barrels per month 


INCR E ASES Refinery men can appreciate the significance of the above graphic indication of 
Petreco Desalting performance. It is obvious that these Petreco Desalters "paid off" 
R Ee - i N ! NG in increased refining capacity. Production for war requires the highest efficiency pos- 
sible .. . and now, more than ever, maximum on-stream time and protection against 
2 F = | Cl E NCY corrosion and metal losses are vital to refining efficiency. Petreco engineers are always 
available for an accurate survey of your desalting problem. This service involves no 

obligation. 


PETROLEUM RECTIFYING COMPANY OF CALIFORNIA 
General Offices: Los Angeles, California 
Gulf Coast Division: Houston, Texas Eastern Division: Toledo, Ohio 
Representatives In Principal Oil Fields and Refining Centers 
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whose guidance the company sought 
and followed. 

“In 1939, at the request of the Ord- 
nance Department of the United States 
Army, Standard undertook to manufac- 
ture toluol, the basis of TNT, from oil 
products. Normally, toluol in this coun- 
try, as well as elsewhere, is a by-product 
from the coking of coal. The total pro- 
duction in the United States has been 
about 30,000,000 gallons a year, wholly 
inadequate for military requirements. 
Using the hydroformer process which 
it had acquired from the Germans in 
1929 Standard was able to produce to- 
luol from petroleum satisfactory to the 
Ordnance Department. Negotiations be- 
gan for the immediate erection for the 
government of a synthetic toluol plant. 


TUBE 
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This plant was completed last fall by 
the Humble Oil and Refining Company 
which operates it. Its minimum capacity 
is 30,000,000 gallons per year. So far as 
we know this is the only synthetic to- 
luol plant in the world. Many other 
plants using the same process under 
license from Standard are now. under 
construction in the United States and 
most of the toluol for our armed forces 
will be produced by this method. 


“Another process important to the war 
effort which developed out of the 1929 
purchase is a special type of catalytic 
cracking called the fluid catalyst process. 
The earlier cracking processes’ accom- 
plished the molecular transformation of 
the crude oil through heat and pressure. 
Catalytic cracking accomplishes a more 
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efficient transformation by carrying out 
the cracking operation in the presence 
of an appropriate catalyst. 


“The improved fluid catalyst process 
was developed by Standard between 
1937 and 1940 in association with a 
number of other American companies 
and-with a Dutch Company and the 
British Government-controlled Anglo- 
Iranian Oil Company, starting with 
catalyst technique acquired under the 
1929 agreement. Among the corpora- 
tions associated with Standard in this 
development were the M. W. Kellogg 
Company, the Standard Oil Company 
of Indiana, the Texas Company, the 
Royal Dutch Shell, and Universal Oil 
Products Company, in addition to the 
Anglo-Iranian Oil Company. 

“The fluid catalyst process is of enor- 
mous military value. More than $100,- 
000,000 is being invested in fluid catalyst 
plants, financed in part by the govern- 
ment, on account of their utility in the 
war effort. 


“Among the chemical processes util- 
izing oil as raw material, in which 
Standard acquired a minority interest 
in the 1929 trade, was one for making a 
synthetic rubber which came to be 
known as Buna. At that time the I. G. 
had already done some work on this 
process, using acetylene made from coal 
and limestone to produce butadiene, 
which is the principal constituent of this 
synthetic rubber. It was recognized that 
oil and gas might form a cheaper raw 
material than coal, and to the extent 
they were used, Standard would have a 
minority interest in the Buna process. 


“Further work on the Buna develop- 
ment was carried on through the en- 
suing years, both by Standard and the 
I. G. Standard’s research naturally was 
confined to the production of butadiene 
from oil and gas. Between 1931 and 1939 
more than $2,000,000 were expended in 
the United States in this research. No 
method was developed, however, by 
which it was possible to produce buta- 
diene at a cost low enough to justify 
commercial production of Buna in com- 
petition with natural rubber in the 
United States. Natural rubber was avail- 
able at an average price of less than 15 
cents a pound, whereas none of the 
methods tested promised to yield Buna 
rubber on a commercial scale at a cost 
less than 30 cents per pound. Nor was 
the product itself satisfactory. Under an 
agreement with the General Tire and 
Rubber Company they experimented 
with several tons of the Buna brought 
from Germany in 1934, and reported 
that it was not suited for practical use. 


“The I. G., after large expenditures in 
Germany in research on Buna rubber, 
advised Standard in 1935 that it was 
financially unable to carry on further at- 
tempts to solve this problem. Thereupon 
the German Government financed con- 
tinued research. At the outbreak of the 
war one large commercial synthetic 
rubber plant was reported in operation 
in Germany, using coal as a raw ma- 
terial, with a rated annual capacity of 
25,000 tons. The costs were still esti- 
mated to be two or three times as high 
as the prevailing cost of natural rubber. 
Germany’s peace-time consumption was 
about 75,000 tons. Her war-time con- 
sumption is generally estimated at sev- 
eral times this amount. The actual status 
of synthetic rubber manufacture in Ger- 
many at the outbreak of the war, there- 
fore, after several years of government 
subsidized development, was a produc 
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The designs for Alkylation and Toluene 
units, Natural Gasoline and Gas Recycling 
plants—as well as plants of related kind 
—now being engineered on Fluor draft- 
ing boards are, in actuality, Designs for 
Victory! 


Since its outbreak, it has been apparent 
that this is a War of fighting men and 
fighting machines. Ultimate Victory will 
go to him who has the most highly trained 
fighting men, backed by the best and 
greatest number of fighting machines, 
lubricated and fueled with the finest 
petroleum products, flowing in endless 
stream from the most and best refineries. 
The application of the most modern tech- 
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nological advances to the engineering and 
design of refinery units and related plants 
plus speed balanced by vigilant crafts- 
manship in their construction is Fluor’s 
function in the Winning of the War. 


To meet the unprecedented demands 
of the War, Fluor has expanded and ex- 
panded its physical facilities until the 
expansion has become fourfold. With an 
united will, Fluor personnel in all de- 
partments is meeting the demand for 
increased output with longer hours and an 
expanded working week. There’s a job to 
be done! 


But, vital as today’s needs are—and in 
spite of capacity operation—Fluor recog- 





nizes that tomorrow’s needs are likewise 
vital. Technology is not—cannot be— 
static. Advances must be made. If tomor- 
row is a tomorrow of War, they must be 
applied to its Winning. If tomorrow is a 
tomorrow of Peace, they must be applied 
to the task of world rebuilding. Thus, 








tomorrow’s Designs for Victory are being 
planned ¢oday in Fluor’s Research and De- 
velopment Laboratory. Engaged today at 
capacity in an all-out effort to assure Vic- 
tory, Fluor will be ready for tomorrow! 
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ing capacity equal to perhaps ten per- 
cent of war-time requirements. 
“During this period, however, I. G. 
continued its own research on another 
form of synthetic robber and was pro- 
ducing from coal a type suitable for 
special uses, other than tires, which it 
called “Perbunan.” During 1938, I. G. 
sent to the United States, through its 
American sales agency, small quantities 
of Perbuna. It was sold at 90c to $1.20 
per pound, although natural rubber was 
selling for about 15 cents per pound. 
“At the same time, I.G. advised 
Standard that the government-sponsored 
process for making Buna tire-rubber had 
advance! far enough in Germany to 
make it possible that it would have com- 
mercial promise in the American mar- 
ket. Although its cost was still more 
than that of natural rubber, it might 


compete successfully because of the 
superior wearing qualities which were 
claimed for tire treads made from this 
synthetic product. In December, 1938, 
Standard arranged for the importation 
of large samples of the improved Buna 
for five of the largest American rubber 
companies. With the samples, I. G. sent 
an expert to assist the American com- 
panies in making tires for test purposes. 
These tests were still under way at the 
outbreak of the European war. In other 
words, as late as 1939 the Germans 
made a definite effort to interest the 
leading American rubber companies in 
Buna for manufacturing tires in the 
United States. 

“But the American rubber companies 
were not convinced that the product 
was commercially feasible for tires. 
Apart from differences of opinion as to 





THERE’S NO TIME 
FOR “DOWN-TIME” 


To win the war quickly and decisively we must produce 
more crude and more refined products—gasoline, fuel 
and lube oils, greases, etc.—than ever before. Therefore, 
every extra hour that a still or other refinery unit can re- 
main on stream —every minute of “down-time” that can 
be saved— means increased production and makes our 
ultimate victory more certain. 

Wilson EP (Extra Power) Tube Cleaners remove coke 
or other deposits from refinery tubes and pipes faster, 
better, and more economically. They are known for their extra 
speed, extra power, extra strength, and extra efficiency. 

There is a Wilson Tube Cleaner, cutter head, or other 
accessory for every refinery tube or pipe cleaning need. 
Write for the name of our representative nearest to you 
or send for a copy of our thirty-six page catalog fully 
describing and illustrating the complete line of Wilson 


tube cleaning equipment. 
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quality, the principal obstacle was the 
admittedly high cost of Buna rubber. 

“The facts are that the real barrier to 
the production of synthetic tire rubber 
in the United States— until the out- 
break of war in the Pacific shut off all 
imports from the Orient —has always 
been this item of high cost. No one has 
ever been able to produce synthetic 
rubber as cheaply as natural rubber. 
Therefore, so long as natural rubber was 
available in a free market, synthetic 
rubber was at a competitive disadvan- 
tage. This competitive disadvantage is 
the reason — and the only reason — why 
the United States did not have any ca- 
pacity for the commercial manufacture 
of synthetic tire rubber before Pearl 
Harbor. 


“During the last four years, Standard 
has developed a new type of synthetic 
rubber, called Butyl. The first commer- 
cial production of Butyl is scheduled to 
start at the end of 1942 in a plant built 
at Baton Rouge by the Standard Oil 
Company (Louisiana). The process for 
making Butyl rubber came within the 
1929 trade; consequently, the I. G. was 
entitled to a minority interest in the 
process. So far Butyl is less satisfactory 
for tires than Buna, but it is entirely rea- 
sonable to hope that its properties as 
tire-rubber can be improved with further 
experience. A low speed, light duty tire 
can already be made from it. It has the 
material advantage of a lower produc- 
tion cost than Buna. The capital re- 
quired for initial investment is less, the 
raw material cost lower, and smaller 
quantities of steel and other essential 
materials are required for plant equip- 
ment. 


Acquires Buna Process 


“With the outbreak of the war in Sep- 
tember, 1939, Standard decided to ac- 
quire for itself from I. G. the complete 
ownership of the Buna rubber processes 
in the United States. The elimination of 
the German control was accomplished 
through an exchange of Standard’s in- 
terest in the Buna _ rubber process 
throughout the rest of the world, for 
the controlling interest of the I.G. in 
the same process within the United 
States, and the French and British em- 
pires. 

“Having obtained complete control of 
Buna rubber in the United States, 
Standard undertook immediate produc- 
tion for specialty purposes. By January, 
1940, it had completed plans for a small 
initial plant, with a capacity of about 
1000 tons per year at an estimated in- 
vestment of $671,000. 

“At this time also, pursuant to the 
suggestion of the Army and Navy Muni- 
tions Board, from whom it had sought 
advice, Standard developed a tentative 
plan for a joint company, to be owned 
by the American rubber industry in as- 
sociation with Standard, for a joint de- 
velopment of Buna rubber in the United 
States. Any cooperative plan appeared 
to Standard’s attorneys to be questior- 
able under the anti-trust laws, and the 
proposal was dropped. 

“On June 14, 1940, Mr. W. S. Farish, 
President of Standard, appearing before 
the Senate Military Affairs Committee, 
directed the attention of the committee 
to this legal barrier to voluntary cooper- 
ation in the production of synthetic rub- 
ber and also suggested congressional 
action to create a domestic syntheti 
tire rubber industry. 

“In view of the legal difficulties in the 
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way of direct cooperative action, Stand- 
ard offered licenses under the Buna pat- 
ents to the rubber companies. Two of 
the largest companies accepted licenses, 
but the other two were unwilling to do 
so because they felt, first, that they were 
in a position to develop a synthetic rub- 
ber of their own and, second that the 
terms of the licenses proposed by Stand- 
ard were not satisfactory. 


“In the summer of 1940, the govern- 
ment authorities took action recognizing 
the fact that the government itself had 
to take the responsibility for commercial 
production of tire rubber. Thereupon, at 
the request of the Advisory Commission 
of the Council for National Defense, 
Standard, at its own expense, prepared 
engineering plans for a 30,000 ton buta- 
diene plant for synthetic rubber. Noth- 
ing came of this plan and in December, 
Standard worked out, in cooperation 
with several other companies, and the 
Reconstruction Finance Corporation the 
first tentative proposal for the produc- 
tion of 40,000 tons of synthetic rubber 
under government subsidy in the United 
States. 


Build Plant 


“After considerable revision this plan 
assumed fiinal form in 1941, and in July 
Standard entered into a definite contract 
for the erection of a plant to produce 
from oil about one third of the buta- 
diene required as a raw material for 
this 40,000 tons of Buna rubber to be 
made by the four large companies under 
this governmental synthetic rubber pro- 
gram. Concurrently with the develop- 
ment of the government-sponsored pro- 
gram, Standard, on its own account and 
with its own funds, committed itself to 
a total expenditure of $12,000,000 for the 
production of special types of synthetic 
rubbers and raw materials. At the out- 
break of the war with Japan, Standard 
had completed plants and plants under 
construction with a capacity of 20,000 
tons annually of synthetic rubber and 
raw materials all privately financed. At 
the moment, it appears that much of 
this specialty rubber production financed 
by Standard will have to be devoted to 
war purposes, and some of it has al- 
ready gone into experimental tires for 
military use. 

“Since the outbreak of the war in the 
Pacifiic, Standard has assumed an obli- 
gation to the Rubber Reserve Company 
and to the corresponding Canadian 
company to produce a substantial pro- 
portion of their total requirements of 
synthetic rubbers and raw materials. All 
of Standard’s production, and most of 
that of the other companies, will be car- 
ried on under processes developed by 
Standard, or acquired by it under the 
1929 agreement. 

“There has been no controversy con- 
cerning patents or licenses from Stand- 
ard to the government for its own syn- 
thetic rubber program, or for plants op- 
erated by others for the government. It 
has been understood ever since the first 
tentative program was worked out by 
the Reconstruction Finance Corpora- 

yn, in December, 1940, that the Rubber 
Keserve Company would contract for 
the production of Buna rubber by the 
tubber companies, and would itself 
handle all patent questions with Stand- 
a d and others. 

“In the final agreement worked out 
by the Rubber Reserve Company, the 
large rubber companies, and Standard, 
the royalty for government plants is 
fixed at 1 percent for the Buna patents 
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welded piping means just that much more time 
for essential wartime production. And Grinnell 
Welded Fittings are precision-engineered to 
save time on every welded joint! 










The illustration shows one typical operation 






In this ex- 
clusive process, outlets of all tees and crosses are 
accurately extruded .. . 


in Grinnell’s precision production. 







full wall thickness is 
field welding is limited to plain 
circumferential butt welds, the quickest-to- 
make and strongest welded joints. 

Grinnell Welding Fittings arrive on the job 
exactly metal-matched and identical in end- 






maintained... 











thickness with the pipe or tubing you select. 
They are accurately dimensioned to specifica- 
tions, with ends correctly scarfed. You get 
quicker, better welding ... joints that pass 
inspection easily and remain trouble-free. 












Save time for all-out production by specifying 
Grinnell Welding Fittings. Write for complete 
Data Book. Grinnell Company, Inc., Executive 


Offices, Providence, Rhode Island. Branch offices 
in principal cities of United States and Canada. 
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for the duration of the emergency. Im- 
provement patents of all parties are 
royalty free. On this basis, the royalty 
to Standard on a synthetic rubber tire 
selling for about $15 will be only 2% 
cents. 

“For the manufacture of Butyl rub- 
ber, Standard has announced its willing- 
ness to grant royalty-free licenses for 
the duration of the war, with reasonable 
royalties to be determined by govern- 
ment authorities thereafter.” 


Dates Set for Meeting 
Of Chemical Engineers 


The thirty-fifth annual meeting of the 
American Institute of Chemical Engi- 
neers will be held November 16, 17 and 
18 in the Statler Hotel, Cincinnati. 


High-Pressure Tests 
Being Conducted 


Comparative tests to examine present 
methods for obtaining representative 
samples from high-pressure-gas wells 
are being conducted by the High-Pres- 
sure-Gas Division Technical Committee 
of the Natural Gasoline Association of 
America. Information on the procedure 
as released through headquarters of the 
association is: 

“The tests are to be conducted during 
the week of April 13 to 17 at the Ward- 
ner No. 9 well of the Chicago Corpora- 
tion, which is not far from their Ward- 
ner plant, nine miles south of Agua 
Dulce. It is hoped to. get most of the 
work done in the first two or three days 
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Sheet Packing for industry. 


More and more engineers are safe- 
guarding gasket performance by 
switching to J-M Service Sheet. Basi- 
cally asbestos, it stands up longer, is 
uniform both in density and quality. 
Because it does not deteriorate with 
age, it can be stocked indefinitely. 


If you’re not now using J-M Service 
Sheet, it will pay you to investigate. 
Write for the new J-M Packing Cata- 
log, PK-12A. Johns-Manville, 22 East 


40th St., New York, N. Y. 
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and interested parties are urged to be 
present during that period. 


“The equipment installed at the well 
includes a 1000-pound 30-inch separator, 
set about 100 feet from the well. This 
separator, which was loaned for the 
purpose by Black, Sivalls & Bryson, has 
been accurately calibrated for checking 
test results. Calibration was done after 
setting by Harold Oder, Cities Service 
Oil Company, who has superintended 
the entire installation and will be in 
charge of the testing. 


“Companies which have been invited 
to bring their test equipment to the well 
include: A. S. Parks, Gas Laboratories, 
Inc., Houston; Lone Star Gas Company, 
Dallas; Anco Gas Corporation, Pales- 
tine; United Producing Company, 
Shreveport; Henderson Engineering 
Company, Houston; and Huff Engineer- 
ing Company, Alice.” 

Other companies and individuals 
whose equipment may be used have 
been invited to be present. Two physi- 
cal test cars will be on hand and com- 
parisons will be made with different 
equipment to determine specific gravity. 


API Transportation 
Committee Named 


The Central Committee on Automo- 
tive Transportation of the American 
Petroleum Institute has been appointed 
by W. R. Boyd, Jr., president. Leo 
Hoff, The Pure Oil Company, Chicago, 
is chairman and the following are vice 
chairman: Frederick B. Hufnagel, Jr., 
Sun Oil Company, Philadelphia; Oscar 
Lynch, Humble Oil & Refining Com- 
pany, Houston; J. W. Sinclair, Union 
Oil Company, Los Angeles, with D. V. 
Stroop of the institute staff as secretary. 

Members of the committee are: J. C. 
Bennett, Tide Water Associated Oil 
Company, San Francisco; L. A. Carlson, 
Gulf Oil Corporation, Pittsburgh; E. M. 
Fitz, Sheli Oil Company, San Francisco; 
Charles J. Foster, Deep Rock Oil Cor- 
poration, Chicago; L. M. Goldsmith, 
The Atlantic Refining Company, Phila- 
delphia; O. H. Gundlach, Sinclair Re- 
fining Company, New York; T. D. Har- 
ris, Continental Oil Company, Ponca 
City; E. W. Jarvis, Standard Oil Com- 
pany of Kentucky, Louisville; L. C. 
Jones, Gilmore Oil Company, Los An- 
geles; C. T. Kallman, Standard Oil 
Company (Indiana), Chicago; H. W. 
Kizer, The Texas Company, New York, 
and A. L. Knipping, Jr., General Petro- 
leum Corporation, Los Angeles. 

Also, H. B. LeBourveau, Shell Oil 
Company, New York; Richard E. 
Looby, American Oil Company, Balti- 
more; C. J. Martin, Phillips Petroleum 
Company, Bartlesville; H. A. McKim, 
Standard Oil Company of California, 
San Francisco; M. E. Nuttila, Cities 
Service Oil Company, New York; T. L. 
Preble, Tide Water Associated Oil 
Company, New York; Herbert E. 
Spear, Refiners Transport & Terminal 
Company, Detroit; R. J. Whitley, So- 
cony-Vacuum Oil Company, New York, 
and J. F. Winchester, Standard Oil 
Company of New Jersey, New York. 


Offices Moved 


Offices of E.. D. Bullard Company 
have been moved in Los Angeles to 12153 
South Olive street and in Denver to 56 
Wazee market. 
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Write for Useful 
DEMONSTRATOR! 


Here's a printed “working 
model” of the Model 30 Stabilog 
Controller that enables you to see 
just what happens to the control 
curve with varying amounts of 
proportional band setting and 
HYPER-RESET. It shows the result- 
ing curves from any set of adjust- 
ments you may choose to make. 

Write for one of these new pat- 
ented Foxboro Control-Adjustment 
Demonstrators and Bulletin A330. 
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Get the Full Story 


A detailed discussion of the new Model 30 Stabilog 
Controller with HYPER-RESET is presented in Bul- 
letin A330 now on the press. Reserve your copy 
today! Also ask for one of the unique new Foxboro 
Control-Adjustment Demonstrators shown at right. 
The Foxboro Company, 74 Neponset Ave., Foxboro, 
Massachusetts, U.S.A. 
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Digest of Foreign Literature 





Catalytic Processes 


Various catalytic processes have re- 
cently been predominant in the foreign 
patent literature and also in foreign pe- 
riodicals. Polymerization and alkylation 
are discussed in British Patent 526 165, 
issued to Anglo-Iranian Oil Company. 
Iso-butane or iso-pentane is alkylated in 
the liquid phase with ethylene. The re- 
action takes place at low temperatures 
as e.g. —10 to 30° C. and at pressures 
which are high enough to maintain a 
liquid-phase process throughout. The 
catalyst consists of the sulfates of cop- 
per and mercury in the presence of sul- 
furic acid. 

Sulfuric acid also serves as a catalyst 
for the alkylation process described in 
British patent 526 149 (Texaco Develop- 
ment Company). Gaseous olefines high- 
er than ethylene are combined with an 
excess of iso-butane. The reaction prod- 
ucts are then separated from the un- 
reacted components, part of which is 
recycled, whereby it has been observed 
that the ratio of iso-butane to olefines 
must at all times be at least 3:1. 

Aluminumchloride has long been 
known as a cracking catalyst. The Rus- 
sian author I.Ja. Friedmann (Chemis- 
sches Zentralblatt 1941, 1, 3173) discus- 
ses the influence of certain additions on 
the catalytic activity of the aluminum- 
chloride in such reactions. To crude oils 
(boiling range 250-320° C.) which are 
to be cracked in the presence of ap- 
proximately 10 per cent AICls at 220° 
C 5 to 3 per cent of chlorides of lith- 
ium, sodium, potassium, magnesium, 
barium, calcium, and also of chromium, 
antimony, iron are added. Small 
amounts of the chlorides of the first 
group increase the gasoline yield, for in- 
stance, .5 percent CaCl or BaCh from 
29 to 37 percent, while greater amounts 
of the same chlorides decrease the yield 
to 22 percent and less. The second 
group of chlorides increases the gasoline 
yield in all cases, even when adding as 
much as 3 percent. The addition of .6 
percent HCl gives a low boiling gaso- 
line with many iso-compounds. 

Iodine or compounds which generate 
iodine or hydroionic acid under reac- 
tion conditions are proposed as catalysts 
for hydrogenations in German patent 
700,434 (Gesellschaft fuer Teerverwer- 
tung). Catalysts for dehydrogenation 
are proposed in I. G. Farbenindustrie’s 
German Patent 699305. The charge 
stock is preheated under the addition 
of less than 1 percent of a metallic catal- 
yst consisting of powdered metals of 
the second to eighth group of the peri- 
odic system, like zinc, magnesium, titan- 
ium, iron, aluminum, copper, chromium, 
vanadium, molybdenum, tungsten, 
When the charge stock leaves the pre- 
heating zone an amount of acid or 
acid-forming substances which has to 
be smaller than the amount of metal is 
added and the mixture then passed 
through the reaction chamber at 400- 
600° C. In order to prevent cracking, 
the reaction time is brief. 

A catalytic reforming process which 
goes far in breaking down and rear- 
ranging the molecules is described in 
French patent 854 962 (to International 
Hydrogenation Patents Co.). After de- 
sulfurization gaseous hydrocarbons are 
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mixed with carbon dioxide and water 
vapor and passed over a nickel-cobalt 
catalyst at more than 650° C. The car- 
bon dioxide is removed from the result- 
ing mixture of hydrogen, carbon monox- 
ide, carbon dioxide and the remaining 
gas is converted into hydrocarbons at 
temperatures between 150 and 343° and 
pressures of about 200 pounds in the 
presence of nickel, cobalt or iron catal- 
ysts. While the remaining gases are re- 
cycled, the hydrocarbons are fraction- 
ated into such boiling below and such 
boiling above 200° C. and the latter 
fraction is cracked at 370-500° C. over 
metal oxide catalysts on silica contain- 
ing carriers. 


Refining 


Deutsche Erdoel A.G. obtained two 
British patents on treatments to in- 
crease the storage resistance and the 
heat stability of oils. In No. 524587 a 
treatment in several steps with phenolic 
liquids is proposed, the concentration 
of which increases from step to step, 
while the temperature also increases. 
Patent 515 918 describes the blending of 
aliphatic hydrocarbons with at least 10 
percent of other aliphatic hydrocarbons 
of different origin and the treating of 
the mixture with precipitating agents, 
selective solvents or the subjecting of 
the mixture to an electric discharge. 

Crude oil can be refined by treating 
it with a catalytic suspension (.2 per- 
cent) for 10-20 minutes at 310° C. un- 
der pressure and then distilling it. 
(German patent 699206 to Heinrich 
Koppers G.m.b.H.). The catalytic sus- 
pension consists of finely dispersed sul- 
phur and can be obtained by passing 
hydrogen sulfide through an alkaline so- 
lution which contains metals of the tin 
and iron groups. 


Fuel Ignition and Octane Studies 


That the octane number of fuels can 
be increased by the addition of furan 
is shown in an article by H. B. Nisbet 
on “The Blending Octane Numbers of 
Furan and Furfuryl Alcohol” (Journ. 
of the Petroleum Institute 27,213,293). 
Various concentrations of furan are add- 
ed to motor fuel blends of low octane 
number and it is found that the addi- 
tion of small proportions of furan causes 
an increase in octane number. The rela- 
tive rise decreases with increasing pro- 
portions of furan. Ineblends of high oc- 
tane number furan causes only a slight 
increase in octane value and blended 
into iso-octane the octane number is 
even decreased. Limited investigations 
were also made on fufury alcohol. 

The influence of pressure on the igni- 
tion temperature of diesel fuels is 
studied by Y. Laure in a publication 
of the French air department. (Chem. 
Abstr. 35,6087). The fuel was injected 
under controlled conditions into a 
heated bomb containing air under pres- 
sure at a temperature near the self-igni- 
tion point of the mixture. Auto-ignition 
was prevented by avoiding contact be- 
tween the fuel and the walls of the 
bomb. Photographic records were ob- 
tained of the start of injection and igni- 
tion. The self-ignition temperature fell 
with increase in pressure, the pressure- 
temperature curve being hyperbolic. 


For a given pressure the ignition delay 
depended on the temperature while be- 
tween 450 and 500° C., the latter being 
the highest temperature employed, there 
was no variation in ignition delay. Un- 
der conditions of intimate mixing of 
the fuel and air ignition delays of 40 
seconds were observed, the tempera- 
ture in such cases showing little vari- 
ation with pressure. Above 450° C. the 
ignition delay decreases from .2 to .08 
seconds when the pressure was _ in- 
creased from 1 to 6 atmospheres. While 
the results are not representative of 
engine conditions, it appears that in- 
crease in pressure facilitates ignition. 


Various Subjects 


Oil stability is treated in a paper by 
D. J. W. Kreulen and D. Th. J. Ter- 
Horst on “On the Rate of Reaction in 
the System Mineral Oil-Oxygen” (Jour- 
nal of the Institute of Petroleum 27, 
213,275). By means of a modified ap- 
paratus according to Luther and Plot- 
nikow, the rate of reaction in the sys- 
tem liquid mineral oil-gaseous oxygen 
is measured. The average reaction is 
being followed by measuring the mean 
dipole moment as a function of time. 
This is thought to be of main impor- 
tance since if an oxygen molecule takes 
hold of an oil molecule, the first result 
will be the introduction of a _ polar 
group into the system. The dielectric 
constant was measured by the high- 
frequency method. The oxydation was 
carried out at 100° C. About 50 experi- 
ments showed that a simple relation ex- 
ists between the increase of the density 
and the dielectric constant. It is stated 
that there is an induction period during 
which no appreciable increase of polar 
compounds can be observed. Upon in- 
vestigating the influence of metals on 
the rate of reaction and on the length 
of the period of induction it was found 
that neither copper nor tin have any 
real influence on the speed of reaction 
of the system, only the period of in- 
duction is considerably shortened by 
them. This ought to be due to absorp- 
tion phenomena, certain anti-oxidant 
compounds in the oil being partly ad- 
sorbed by the copper surface or the like. 
The length of the induction period is 
said to be a function of the time neces- 
sary to destroy that part of anti-oxi- 
dant which is not adsorbed. 


Oxydation products from high-molec- 
ular hydrocarbons are described in Ger- 
man Patent 626787 (to I. G. Farbenin- 
dustrie). The hydrocarbons are oxy- 
dized with oxygen containing gases in 
the liquid phase. The oxydation takes 
place at temperatures below 125° C. in 
the presence of catalysts consisting of 
compounds of manganese and _ alkali 
metals. The oxygen-containing gases 
are introduced into the hydrocarbons 
finely dispersed by pressing them 
through ceramic plates. For instance, 
crude paraffin, manganesestearate and 
sodiumcarbonate are oxydized at 100- 
115° C. with air for 12 hours. For 100 
parts paraffin 103 parts of oxydized 
product of an acid number of 96, sapon- 
ification number of 156 and consisting 
of 51 parts of unchanged material, 5 
parts water-soluble fatty acids and 47 
parts of high-molecular fatty acids are 
obtained. 


Synthesis and Analysis 


The manifold purposes which petro- 
leum may serve are described by A. \V. 
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Break Through Public Ignorance 


Again and again, surveys show how ignorant the public is of 
what industry is doing. Not of what industry is making. Not 
of industry’s efficiency. But of what industry represents . . . of 
the fact that it is the industrial genius of the country, which by 
processing our materials, is the only real creator of the advan- 
tages which Americans enjoy. 


A man who can bat the ball over the wall is known to every- 
body. The petroleum technologist who produces a super-fuel is 
known only to his associates. But worse, the real part that 
petroleum plays in every man’s life is utterly unrealized. 


Industry must break through this public ignorance. First, for 
its own security, its very existence. Secondly, because under- 
standing and confidence in industry is the essential foundation 
on which we must build when the war is won. 


The post-war depression is optional. If people feel it is inevit- 
able, there can be a depression. But why let them feel that way? 


In its pages and elsewhere, The New York Times will tell the 
story of what industry means to America today and what it 
can mean to every man and woman tomorrow. Two advertise- 
ments about the oil industry are reproduced on following pages. 


But in its full details, that story must be told by the industry 
itself{—and told immediately. And we urge advertisers to con- 
sider The New York Times as the first choice among the media 
they will employ to tell it. Not only because of the tremendous 
importance of the New York market as a financial and pro- 
duction center, or as America’s Number One market, but also 
because in more than 10,000 cities and towns throughout the 
entire country, The New York Times is read and trusted by 
the editors, clergymen, lawyers, merchants, buyers, club women, 
the articulate people of each community. They are the greatest 
leadership group you can reach with advertising. 


The New Pork Times 


“ALL THE NEWS THAT'S FIT TO PRINT” 
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Every day, in the oil industry, they perform miracles! 

By just taking a molecule of oil and rearranging its parts they 
can give you a vitamin, a cosmetic, an anesthetic, a plastic, nylon, 
tires, food—apparently anything! 

But once the tireless eye of science has uncovered such new, 
hidden sources of wealth, it takes much work and many hands to 
bring that wealth within our reach. 

That's why, after the war, the oil industry is going to need 
more men. Lots of men, to work miracles for us all! 

Take this matter of rubber, for instance. First, synthetic rub- 
ber was a laboratory product. Then it was used quite extensively 
for gasoline hoses, conveyor belts, gaskets, electric cables, be- 
cause it does not deteriorate in contact with oil or electricity as 
natural rubber does, 

Now we're-going to make tires of it. And it seems these tires 
are even more resistant to, wear than natural rubber. 

If so, those are the tires we'll want on our cars. And that will 
mean more jobs for Americans. New jobs, because no one was 
producing much synthetic rubber before the war! 

And the same oil derivative from which we make tire rubber 
also turns into other plastics. And we hear of cars made of plas- 
tics, of planes made of plastics, even of houses made of plastics. 
That would mean still more jobs. 

And this oil derivative is only one of many! 











No matter how expanded the facilities of the oil industry, there 
will be room for more expansion, the need for more work when 
the war is won. Because as the consumption of gasoline and oil 
increases, so does the volume of by-products. This larger volume 
of by-products in turn makes possible the quantity-production 
of new items. And quantity-production brings these items more 
cheaply to the market place. 

This story of the coming of age of oil, with its greater capacity 
to serve and its resulting wider opportunity to employ men should 
be told. Not in the lush, creamy words of the salesman, but in 
the simple statements of fact. 

The facts are exciting enough! The kind of facts to which the 


.readers of The Times in New York and more than 10,000 cities 


and towns throughout the country will eagerly respond. Because 
Times readers are doers. They create opinions, start action, get 
results. They form a unique influence, a truly national force. That 
is why the advertiser, telling the story of the importance of his 
business to our present effort and to the future of every American, 
will find The Times a most effective medium to use. 

And this story should be told by American industry because it 
is important to keep us all reminded of what we are fighting for, to 
remove the shadows of fears for the future, to repeat constantly 
that the sooner we get the war over, the sooner there will be secur- 
ity and leisure to enjoy the many useful, beautiful things Amer- 
icans know how to produce. So, let's get it over! 





More than 1,000 products can be made from oil. Besides pow- 
ering our war machines, here are some of its other essential uses. 


e) P 
Farming Roadbuilding heya Railroading 
oer 


Steam & Diesel & Electric Z| Painting, Roofing 
; 7 a ’ 
ai Heating, Lighting ents le Shipping 


That is why it is so important to economize our oil. Soon, there 
may be fewer stations open for the sale of gasoline. If so, remem- 
ber that there are jobs more pressing to be done than tending @ 
pump. Soon, consumption may be curtailed. If so, remember that 
the refiner, the distributor, the retailer have problems also. And 
it is victory, not our convenience that is at stake. 


The New HHork Times 


“ALL THE NEWS THAT'S FIT TO PRINT” 


This advertisement appeared as a full page in the New York Times, Sunday, March 22nd. 
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Reprints on request. 
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| miles per gallon? 


Since this is America and not Germany, cars are not going to be ordered off 
the streets. 


But already we're cutting down on our gasoline. Wise motorists are trying to 
save their precious tires. The gas-goon who starts too quickly, who keeps his 
choke out, who drives too fast, is thought of as a war-waster and arouses the 
resentment of all of us who want to win. 


And tomorrow, any pleasure driving at all may seem unpatriotic. 


Among the many sacrifices we're going to have to make, that one will hurt 
many of us keenly. For, to the average man, driving his car is his greatest 
pleasure. It brings him adventure, freedom. 


Well, one satisfaction you can have as you shut the garage doors on the old 
bus, is the knowledge that when we've won, we can count on more motoring 
pleasure than we've ever known before, at less cost. 


Every oil refiner is straining to the utmost to increase his production of 100- 
octane gasoline. Because, compared to the best we had four years ago, this new 
gasoline, in a properly designed plane, cuts the take-off distance in half, 

raises speeds and payload 20% to 30%, increases altitude climb 25%. 


After the war, you'll get that gasoline. 


But when you go out with your family in your new car, you won't want to 
take off into the air; nor to carry an extra 1000-lb. bomb; nor to climb above 
the car ahead and start a dog-fight! So the extra power in your gas-tank 

will go to making possible a smaller motor, a lighter motor, a cheaper motor, 
a motor that can give you greater pep, pick-up, responsiveness, than the 
“sweetest” motor under a hood today and still provide many more miles per 
gallon. Why, some petroleum engineers say that some day they'll get 

250 miles of travel or more from one gallon of fuel! 


That means that your car will cost less! That running it will cost less! Even 
if the “view-with-alarmists” were right, even if taxes did climb, even if the 
cost of living did stay up—here’s one pleasure, one of our greatest, which 
American industrial genius will still have kept within our means. 


This achievement of our oil industry is something to be proud of. The details 
of it should be told to serve as an added spur to our determination to win. 


And first to be told should be the readers of The New York Times. Not only 
as car-owners, but because in the great New York market and more than 
10,000 cities and towns throughout the country, a high percentage of the 
lawyers, the do¢tors, the editors, the business men, the buyers, the active 
women, the people whose opini imul. fid: and action in others 
are readers of The Times. These readers represent a truly national force 

which is a most effective tool for American industry in telling the public about 
the importance of their work. 





Yes, we can look forward to a new release, to a new thrill from motoring. But 
let us always remember that before we can enjoy it, there is a back-breaking, 
a nerve-wracking, a killing job to do. 


Let's get it done! 


The New Bork Times 


“ALL THE NEWS THAT'S FIT TO PRINT” _ 


This advertisement appeared as a full page in the New York Times, Sunday, March 29th, 
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Nash in an article on “Petroleum as a 
Raw Material” (J. of the Institute of 
Petroleum 27,212). A clear general sur- 
vey of the compounds.contained in and 
to be produced, directly or indirectly, 
from petroleum is given, comprising the 
paraffins, their thermal decomposition, 
reactions with steam and halogens and 
oxydation; the unsaturated hydrocar- 
bons, their pyrolysis and polymeriza- 
tion, hydration and esterification, their 
reactions with halogen and the olefine- 
oxides; the oxygen containing groups 
like alcohols, glycols, aldehydes, ketones, 
acids; the cyclic compounds; the sulfur- 
and nitrogen compounds; methods of 
preparation of the more important com- 
pounds, their properties, and some of 
their applications are indicated. 


TO DEMANDS 
FOR MORE SPEED-- 
MORE PRODUCTION 


Super-Silvertop 


SPEED YOUR SELECTION of proper 
size and type of steam trap by refer- 
ring to the book “How To Choose A 
Steam Trap.” If your copy of this help- 
ful book is missing, write for another 
—it’s free. 


SPEED INSTALLATION by using 
Anderson inverted bucket steam traps. 
No extra fittings to cut, thread and fit 
—saves as much as 60 minutes instal- 
lation time per trap—Super-Silvertop 
is connected with only two threaded 
joints and either straight-in-line or as 
an elbow. See illustration above. 


MORE PRODUCTION per day on process 
work with Super-Silvertop because air 
and condensate are removed from the 
system quickly—and constantly. This 


A method for the preparation of some 
individual hydrocarbons by distillation 
is described by F. Rosendahl in “Con- 
tinuous Fractional Distillation of Ben- 
zol Hydrocarbons” (Teer and Bitumen 
1941, 39, 17). Several columns are used 
for the fractionation of hydrocarbons, 
benzol only being distilled off in the 
first one, toluene in the second one, 
a.s.o. The columns are internally heated 
by coils which are submerged in and 
covered by the liquid to be fractionated. 
A constant stream of fresh stock is in- 
troduced just above the level of the 
liquid. Each of the fractionation col- 
umns is topped by a condenser for the 
overgoing vapors. 

One use of benzol hydrocarbons in the 
petroleum industry itself is indicated by 





removal is mechanical, not dependent 
on temperature of the entrained air or 
moisture. This removal insures system 
is always full of hot, dry steam—that’s 
why you get more production, more 
batches per day. 


LESS MAINTENANCE time is needed 
with Super-Silvertop traps. They have 
long-life valve and seat—large, smooth, 
drilled passages (not cored) that sel- 
dom clog with dirt and scale—guided 
bucket for positive valve closing. No 
thermostatic elements to replace. 


Send for your free copy of “How To 
Choose A Steam Trap”— start with this 
first step toward more speed and more 
production in meeting today’s urgent 
demands, 


THE V. D. ANDERSON COMPANY 


1942 West 96th Street 


. Cleveland, Ohio 


Super-Silvertop 


STEAM TRAPS 
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R. Kattwinkel in “Chemistry of Benzo! 
wash oil thickening” (Brennstoffchemi 
22, 37). A study of the asphalt which 
has been precipitated from the thickened 
wash oil by addition of organic solvents 
leads to the conclusion that the thick 
ening is due to condensation and poly 
merization processes under the influence 
of sulphur compounds. Intermediates 
are organic disulfides and heterocyclic 
sulphur compounds which have been 
formed from the hydrogensulfide taken 
up by the oil from the gas passed 
through it. The oil which has been re- 
generated by precipitation of asphalt 
with organic solvents still contains ac- 
tive sulphur compounds and is less 
stable than fresh oil. When these sul- 
phur compounds are removed by dis- 
tillation, a stable regenerated oil is ob- 
tained. 

“A Method for the Determination of 
Classes of Sulphur Compounds” is pro- 
posed by A. S. Broun (J. Appl. Chem. 
Russ. 13, 1941). The different sulphur 
compounds are extracted with selective 
solvents and the sulphur is then de- 
termined in the various extracts. Min- 
eral oils are treated successively with 
10 percent NaHCO; to remove H.S, 
with 3 percent Na.S to remove elementary 
sulphur, with 5 percent Cd (OAc): to 
remove mercaptans, with powdered 
HgNO; to remove disulfides and with 
20 percent Na:S to remove sulfogroups. 
Extract times are 3 minutes at room 
temperature for 10 percent NaHCOs, 10 
minutes at 100° for 3 percent NaS and 
4 hours at 100° for the removal of sulfo- 
groups. 

A method which may permit the de- 
termination of cetane numbers of small 
samples outside the motor is described 
by O. Jaursch and G. Vorberg in a 
paper “Hydrometric Determination of 
Calorific Values and Hydrogen Content 
of Petroleum Diesel Fuels” (Brennstoff- 
chemie 21, 121), The authors have found 
that there is a quantitative relation be- 
tween the density, the calorific values, 
the carbon and hydrogen contents and 
the C:H ratio of petroleum hydrocar- 
bons. There are hydrometers which per- 
mit determination of these relations and 
also the determination of the cetane 
number of diesel fuels. These instru- 
ments are very accurate for diesel fuels 
with a density smaller than .93. For oils 
with a higher density the results are 
still accurate enough for all practical 
purposes. A correction of the read values 
has to be made for every percent of 
sulphur present in the fuels. 

A method for “the Determination of 
the Viscosity of Oils at Temperatures 
Below the Solidifying Point” is sug- 
gested by Amsel und Stapel (Oel und 
Kohle 36, 512). This method is indirect 
and based on the fact that the oils even 
below their solidifying point must be 
regarded as fluids and that the structure 
of the hydrocarbons effects the labora- 
tory determination of the viscosity. In 
the described apparatus the viscosity 1S 
calculated by help of the Hagen-Pois- 
euille equation from the observed loss 
of pressure and the speed of transmis- 
sion through tubes of known dimen- 
sions. If a correction is made for the 
deposit of paraffin on the tube walls, the 
figures obtained’ check well with the 
viscosity-temperature curve. 


Ignition and Knock Values 

“Knock Resistance and Lead-Suscep- 
tibility of Motor Fuels” is the title of 
a paper by A. E. Thiemann (Brenn- 
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STAY OW STREAM 


N refinery and pipe line service everywere, Smith High-Pressure 

Meters have proved that they have the stamina to go on the line 
and stay on stream. Simplicity of design; freedom from heavy re- 
ciprocating parts, valves, and pistons; generous proportions which 
permit low rotor speeds—these and other qualities give Smith 
Meters their long life, freedom from wear, and sustained accuracy. 

The exclusive, time-proved, Smith rotary-displacement principle 
gives Smith Meters a high degree of accuracy over wide ranges of 
flow. Because frictional resistance is negligible, pressures inside 
and outside the metering mechanism are always equalized. This 
eliminates possibility of distortion and inaccuracies due to pres- 
sure fluctuations. The entire metering mechanism can be removed 
without disturbing pipe line connections. This facilitates inspec- 
tion and cleaning. It slashes replacement cost, too. After long 
service, only the inner metering mechanism need be renewed. 


For complete details, write the nearest Smith office. 





SALES OFFICES AT NEW YORK, CHICAGO, HOUSTON, LOS ANGELES ¢ LOCAL STOCKS AT CONVENIENT POINTS © LOCAL AGENTS IN ALL PRINCIPAL CITIES 
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SMITH METER COMP , 


SUBSIDIARY OF A. O. SMITH CORPORATION 


Factories at bined Angeles and Milwaukee 



















SMITH METER Model M-65 


Capacity: 650 gals. per min., 929 bbls. 
per hour. Working pressure: 1000 
p.s.4. Nickel cast steel housing. 


Special equipment available in- 
cludes: Automatic Temperature Cor- 
rection, Remote Reading Register, 
Rate of Flow Indication, and special 
alloy construction to meet corrosive 


conditions. ‘ 


Smith High-Pressure Meters are 
made in three pressure ranges: 1000, 
500, and 250 p.s.t., and in sizes from 
57 to 929 bbls. per hour. 


There’s a Smith Meter for every pipe 
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stoff und Waermewirtschaft, 22, 145). 
The results of investigations of the 
knock values of a number of important 
gasoline hydrocarbons are_ tabulated. 
Antiknock agents are investigated and 
besides tetrethyl lead such compounds 
as organic amines, containing phenol 
groups and phenolates and C.=H,Me NH: 
are found to be suitable. Methods of 
production and refining as well as the 
origin of the fuels are of importance for 
their knock resistance and lead suscepti- 
bility. The lead susceptibility decreases 
with increase in the benzol content. The 
octane value of gasoline-benzol mixtures 
decreases rapidly with increasing tem- 
perature. 

An investigation into the factors lim- 
iting ignition was made by M. Oehmi- 
chen in “Ignition Limits of 87-octane 
Gasoline” (Forsch. Geb. Ingenieurw. 
1940, A, 11,294). The conditions applied 
for the investigations were temperatures 
of 0 to —50° and pressure to 1200 mm 
Hg. The gasoline-air mixtures were 
ignited by spark in a spherical bomb. 
The gasoline-air mixing ratio influences 
the ignition limits as do the pressure, 
temperature and the spark voltage. 

A. Koechling treats “Dynamic Proc- 
esses in Knocking Combustion” (Forsch. 
Geb. Ingenieurw. 1940, A, 11, 290). It is 
shown that the combustion of gas-air 
mixtures is influenced by gas vibrations, 
displacement motion, pressure impulses, 
etc. Influences of these factors as ex- 
pressed in experiments is shown. 


Lubricating Oils 

“The viscosity of Russian and Ru- 
mainan Lubricating Oils at High Pres- 
sure” is discussed by Dow, McCartney 
and Fink (J. of the Inst. of Petroleum 
27,213, 301). The first named author and 


Filner Uermontler 


ARE HELPING 
UNCLE SAM 






previously dis- 
cussed pressure characteristics of Amer- 


his collaborators had 
ican oils. It was then found that for 
two oils of the same initial viscosity at 
the: same temperature and at atmos- 
pheric pressure, the one which had the 
greater content of paraffinic compounds 
had the smaller pressure coefficient of 
viscosity at a higher pressure. Now 
corresponding investigations have been 
made with some Russian and Rumanian 
oils and the results are discussed and 
tables and curves given. Corresponding 
results are obtained in this case. The 
high-pressure viscosity measurements 
are taken in a modified form of the roll- 
ing ball viscosimeter of Hersey. There 
is little direct relation between the vis- 
cosity index and the pressure effect, but 
a good correlation exists between vis- 
cosity slope and molecular weight and 
with the number of rings per molecule. 

Two patents issued to N. V. de 
Bataafsche Petroleum Maatschapij 
(British P. 533, 933 and 536, 827) relate 
to the production of lubricants. One of 
the patents suggests incorporation of a 
small proportion, preferably 1-2 weight 
percent of soaps of talloil and multival- 
ent metals like zink, magnesium, cal- 
cium or aluminum into the oil, the 
other claims improvement by adding 
small amounts (.8 weight percent) of 
a salt of a multivalent metal and a sub- 
stituted or non-substituted monocarbex- 
ylic acid solution. 


Cracking, Refining, Regeneration 


A patent for “Cracking of Oils” has 
been issued to A. C. Jessup (British P. 
536 891). The cracking of the oils which 
have a high sulphur content takes place 
in liquid phase in a bomb and in a 
hydrogen atmosphere, of 10 to 20 atm. 
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Did you know that 
it requires over 200 
Separable-socket 
style Thermome- 
ters to properly 
operate ONE U. S. 
Battleship? 


The demand placed on the Thermometer Industry for these requirements 
alone is heavy but to win this war, we must all co-operate. To work for 


Uncle Sam, the thermometers must be strong, they must register quickly - 


and accurately and must be easy-to-read. 
PALMER THERMOMETERS are known for their sturdiness, guaran- 


teed permanent accuracy, their sensitivity and the easy-reading ‘Red- 


Reading-Mercury” feature. 


LET US HELP YOU WITH YOUR THERMOMETER PROBLEMS 


(Catalog No. 300-D sent on request) 
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initial pressure. Iron and copper act as 
catalysts and one of the metals forms 
the internal surface of the bomb. In an 
example cracking at 380° for more than 
10 hours in a copper-lined vessel with a 
dispersion of iron in oil is described. 

L. I. Berentz has made a study of the 
speed of cracking in “The Speed of 
Cracking of Petroleum Fractions and 
Their Mixtures.” (Bull. Acad. Sci. U. R. 
SS Cl. Sci. Tech. 1940. .9.99). The 
velocity decreases with increasing de- 
gree of cracking, showing that the 
cracked products inhibit the reaction. 
The velocity of cracking of mixtures of 
fractions is much smaller than that of 
the individual fractions taken separately. 

Catalytic cracking is the subject of C. 
Otin and G. V. Cotrutz in a paper “Be- 
havior of Paraffin, Paraffinic Fuel Oils 
and Vaseline While Cracking in Pres- 
ence of Aluminum Chloride” (Oel und 
Kohle 36, 301). A charge stock of 600 g 
was cracked with various amounts of 
AICl; (5, 15, 25 percent). The yield of 
liquid products obtained decreases as 
the amount of catalyst employed in- 
creases, while the amount of the pro- 
duced crude gasoline is rather independ- 
ent of the AICI; concentration and 
remains constant. The amount of un- 
saturated hydrocarbons produced de- 
creases to zero at an AICI; concentration 
of 25 percent. Most of the products ob- 
tained are paraffinic. 

Due to the shortage of petroleum in 
Germany, the regeneration of used oils 
has assumed great importance. K. 
Thomas treats the “Recovery of Spent 
Mineral Oils” in Zeitschrift Verein 
Deutscher Ingenieure 1941, 85, 33. The 
author described processes which are 
commercially used for the regeneration 
of oils like filtering, treating with acids 
and alkili, bleaching, etc., and discusses 
properties and field of application of the 
renewed oils. 


No More Additives 
For Civilian Lubes 


Use of cresol, metallic detergents and 
chlorine in lubricants for passenger and 
other light cars was prohibited March 
19 in a formal OPC recommendation 
(No. 40) designed to conserve chemi- 
cals necessary for the production of 
high-grade lubricants needed for mili- 
tary use and war industries. 

The OPC recommendation was issued 
following announcement by WPB that 
the supply of chemicals used in addi- 
tives has declined seriously. 

In addition to forbidding the use of 
the three ingredients named, the recom- 
mendation prohibits use of extreme- 
pressure lubricants in the transmissions 
of passenger and other light cars an 
suggests its elimination, where possible, 
in transmissions of heavy-duty equip- 
ment, and calls for reduced use of oxi- 
dation-inhibitors and pour-point depres- 
sants. 

No changes are recommended for lu- 
bricants used in heavy-duty equipment, 
police cars and motorcycles, ambu- 
lances, buses, or cars in official use by 
the armed forces. Lubricants for these 
machines is to be marked “not for use 
in passenger cars” and marketers will 
be expected to comply with the sales 
instructions on the containers. ; 

All manufacturers of lubricating oils 
and greases have been requested to re 
port to OPC on the results of the com 
servation order within 45 days. 
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DEPENDABLE SERVICE IS BUILT 
INTO KELLOGG HEAT EXCHANGERS 


Verified plant records, covering long periods and 
involving unusual and severe operating conditions 
—including wide variations in pressures and tem- 
peratures—prove beyond question the efficiency, 
economy and durability of Kellogg-built heat 
transfer equipment. 


Kellogg-designed and Kellogg-built heat ex- 
changer and condenser equipment is efficient, eco- 
nomical and long lived because Kellogg engineers 
are thoroughly familiar with the many heat trans- 
fer problems encountered in refinery operation. 


If you have a heat transfer problem the knowl- 
edge and experience of Kellogg engineers may 
assist you in its solution. 
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Fuel consumption at refineries in the United States, 1939 and 1940, by districts. 

































































Acid Coal, Gas, Coke, - , Total . Crude B.t.u. 
Oil, Sludge, Thou- Millions of Thou- Purchased B.t.u. Runs to per 
Thou- Thou- sands Cubic Feet sands Electricity, | Billions Stills, Barrel 
sands of | sands of | of Short of Short | Thousand | (Approx-) | Thousands | of Crude 
Barrels Barrels Tons Natural | Refinery Tons kw.-hr. * of Barrels un 
1939: 
East Coast. . ateas Patan wie 11,073 916 ee es ee 26,027 4 292,210 108,340 192,381 563,000 
Ap Ne OO re ve 1,398 14 461 4,970 8,320 Ss 108,555 37,544 43,767 858,000 
Indiana, Illinois, Kentucky, "See 5,763 363 234 886 47,971 89 233,479 113,070 191,634 590,000 
Oklahoma, - om Missouri....... i 3,908 797 pied 10,148 22,611 baie 140,180 69,344 112,409 617,000 
Texas Inland.. re ceek seas 1,451 83 Sapo 7,104 13,243 ae 105,719 35,078 65,432 536,000 
Texas Gulf Coast....... are ic0. ea 908 898 4 aah: 39,788 85,178 22 166,930 171,175 333,801 513,000 
Louisiana Gulf Coast. ne 492 ed hae 5,462 7,820 Say 130,358 28,255 48,599 581,000 
Arkansas and Louisiana Inland. : 196 ee oe. 8,269 3,354 22,552 14,555 24,857 585,000 
ees Ree eee +808 71 abe 4,106 5,450 31,740 17,126 26,306 | 651,000 
EN Coo crake aia shs EU las tis «aid 0h% oa 5,759 867 See 16,952 26,214 333,531 92,955 198,654 468,000 
Total United States...... .+-| 731,756 4,009 742 97,685 246,188 123 1,565,254 | 1687,442 1,237,840 | $255,000 
Total B.t.u. (billions approx. i, ..| $190,536 18,040 19,292 102,569 344,663 Pee.) sede neee GE. nc xatielncc AE otawed 
1940: 
East Coast..... Ede CeRaM NUR ER 11,392 964 es eee re 25,011 4 319,642 111,470 204,469 545,000 
Appalachian. .... ; 1,578 13 610 1,579 9,299 8 127,892 41,154 48,225 853,000 
Indiana, Illinois, Kentucky, ‘etc. a 6,953 449 325 389 52,485 73 277,149 133,495 225,847 591,000 
Oklahoma, onan, | Missouri. te 3,414 894 ey 11,914 22,467 bee 165,457 70,121 114,847 611,000 
. |” Tea 978 72 ; 12,947 14,392 RES 129,209 40,727 61,802 659,000 
Texas Gulf Coast. Sree aise. doar Mare 629 1,022 ea 53,451 84,694 26 115,692 189,645 337,923 561,000 
Louisiana Gulf Coast.......... ‘3 366 104 on 15,714 9,419 2 130,571 32,567 45,082 722,000 
Arkansas and Louisiana Inland... : 55 ana , 8,992 3,042 er a 13,885 24,788 560,000 
Rocky Mountain........... $; 847 77 Tape 4,046 5,480 35,093 17,695 30,156 ,000 
ee by as 5,873 833 Ae 18,975 26,625 356,120 97,933 201,023 487,000 
Total United States. Po 32,085 4,428 979 128,007 252,914 113 1,679,092 748,692 1,294,162 579,000 
Total B.t.u. (billions ‘approx. )...| 192,510 19,926 25,454 128,007 379,371 a Coats a. tl SS Bay 
* Includes B.t.u. from purchased steam. t Revised. 


Fuel Consumption in 


Consumption of fuel in petroleum re- 
fining showed an increase in per barrel 
B.t.u. requirements in 1940 as against 
1939. This reversed a trend which had 
come to be accepted; that the higher 
the throughput in refining the lower the 
fuel cost per barrel. Consumption per 
barrel in 1940 was 579,000 B.t.u. per bar- 
erl, while the figure in 1939 was 555,000 
B.t.u. per barrel. This survey of fuel 
requirements was made by G. R. Hop- 
kins, assistant chief economist, petro- 
leum economics division, United States 
Bureau of Mines, whose analysis of fuel 
requirements follows: 


on 


Ihe reasons underlying the apparent 


loss in fuel efficiency in 1940 are quite 
obscure. There is little question but that 
the principle of heat exchange, the most 
important fuel saver, was used as exten- 
sively in 1940 as in 1939. A few com- 
panies replaced purchased power with 
electricity made at their plants, but for 
the country as a whole purchased elec- 
tricity increased 7 percent, as compared 
with a 5-percent gain in crude runs to 
stills. Furthermore, the premise — the 
more complex the products the more 
fuel required—does not hold, as the 
yield of “complex” products, including 
gasoline, declined in 1940. 

“On the other hand, there were sev- 
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eral developments in 1940 that tended 
to increase fuel requirements. In the 
first place, the output of aviation gaso- 
line, a product requiring more over-all 
heat units per barrel, probably increased 
several fold in 1940 over 1939. Next, 
and perhaps more important, many re- 
finers expanded their operations in ther- 
mal reforming, gas reversion, or other 
light-end processing as a means of main- 
taining their position as to gasoline qual- 
ity. This factor not only was responsi- 
ble for part of the increase in total heat 
required but was a contributory cause 
of part of the decline in yield of gaso- 
line, a “complex” product. It has also 
been suggested that the expansion in 
operations in 1940 brought some ineffi- 
cient units into operation. It is doubt- 
ful if this was a primary factor in 1940 
as the refiners operated at about the 
same percentage of capacity both in 
1939 and 1940, but it undoubtedly be- 
came of real importance in 1940, when 
many refiners utilized all equipment, re- 
gardless of obsolescence. 

“Fuel-oil prices increased materially 
in all areas except California in 1940, 
but the consumption as refinery fuel 
remained about the same—31,756,000 
barrels in 1939 and 32,085,000 barrels in 
1940. This contradictory occurrence 1s 
mainly explainable in that the two larg- 
est users, East Coast and _ Indiana- 
Illinois, had little or no natural gas to 
turn to in meeting a material rise in 
fuel requirements. Ample supplies of 
coal were available to both districts but, 
as mentioned below, the resort to coal 
was not particularly noticeable until 
1941. Relatively, the use of oil as refin- 
ery fuel in 1940 declined, as the percent- 
age of the total heat units from this 
fuel fell from 27.7 percent in 1939 to 
25.7 percent in 1940. 


“The use of acid sludge as retinery 
fuel was economically more attractive 
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@ Fifty years ago, when Mathieson was established, 
all of the bleaching powder and most of the alkali 
used in this country were imported from England. 
Since 1892, when Mathieson began pioneering the 
domestic manufacture of these and other products, 
its original plant at Saltville, Va., has grown into 
three modern manufacturing units covering hun- 
dreds of acres of ground. 

In the laboratory, in the plant and in the field, 
Mathieson chemists and engineers have been lead- 
ers in research and in the development of new 
products...in the adaptation of both new and 
old products to more efficient use in industry 
...in the modern transportation and low-cost 


FAGES THE FUTURE 











distribution of chemicals direct to the consumer. 

Today, the towering stacks of three great Mathie- 
son plants are dynamic evidence of a half century 
of progress in the production and distribution of 
quality chemicals. Strategically located at Saltville, 
Va., Niagara Falls, N.Y.,and Lake Charles, La.,these 
three manufacturing units are in a position to serve 
consumers of alkali and chlorine products through- 
out the chief industrial areas of the country. 

In 1942, on its 50th Anniversary, The Mathieson 
Alkali Works is proud to rededicate its plants and 
personnel to a nation at war...confident that the 
vision and initiative which have made America 
strong will win through to victory. 


MATHIESON CHEMICALS 





CELEBRATING FIFTY YEARS OF SERVICE TO AMERICAN INDUSTRY AND PUBLIC HEALTH 
THE MATHIESON ALKALI WORKS (INC.), 60 E. 42ND STREET, NEW YORK, NW. Y. 
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in 1940, and consumption rose from 
4,009,000 barrels in 1939 to 4,428,000 bar- 
rels in 1940. The percentage of the total 
heat units supplied increased from 2.6 
percent in 1939 to 2.7 percent in 1940, 

“Although coal prices advanced some- 
what in 1940, the refiners increased their 
consumption of coal as refinery fuel by 
32 percent, or from 742,000 short tons 
in 1939 to 979,000 short tons in 1940. 
An even larger gain is expected in 1941, 
when eastern refiners were asked to save 
oil by switching to coal. Coal supplied 
3.4 percent of the total heat units in 
1940 compared with 2.8 percent in 1939. 

“The outstanding change in fuel con- 
sumption at refineries in 1940 was the 
increased use of natural gas, like coal, 
an “outside” fuel. The use of natural 
gas in the Appalachian district declined 
because of rising prices but most of the 
other districts used more, so the total 


consumption rose to 128,007,000,000 cubic 











feet, or 31 percent above 1939. This fuel 
supplied 17.1 percent of the total heat 
units in 1940 compared with 14.9 per- 
cent in 1939. 

“Although an increasing amount of 
still gas is being diverted to gasoline 
manufacture, the consumption as refin- 
ery fuel increased slightly in 1940— 
from 246,188,000,000 cubic feet in 1939 
to 252,914,000,000 cubic feet in 1940. The 
percentage of the total heat units in- 
creased from 50.2 percent in 1939 to 50.7 
percent in 1940, but this gain was due 
solely to a revision in the conversion 
factor. 

“The production of coke at petro- 
leum refineries declined in 1940 and the 
use as refinery fuel fell from 123,000 
short tons in 1939 to 113,000 short tons 
in 1940. Only a fraction of 1 percent 
of the total heat requirements is sup- 
plied by this fuel, as its values for 
domestic consumption and as a source 
of carbon in industry are much higher. 

“The practice of purchasing steam 
from nearby utility companies declined 
materially in 1940 and only one district, 
California, reported such operations. 

“Purchased power rose to another 
new record in 1940, probably because 
the requirements increased and possibly 
because more companies found it cheap- 
er to buy electricity than to produce it. 
Total purchases for 1940 were 1,679,- 
092,000 kilowatt-hours, an increase of 7 
percent over 1939.” 


Priorities to Give 
Way fo Allocations 


The long anticipated shift from the 
cumbersome Priorities System to a 
method of materials allocation is prom- 
ised in an announcement last week from 
WPB. A specific requirements approach 
to the control and distribution of scarce 
materials will replace the use of the 
blanket priority rating orders as rapidly 
as the necessary new orders and pro- 
cedure can be put into effect. It is ex- 
pected that between April 1 and June 
30, most of the blanket rating orders (P 
orders) will be revoked or allowed to 
expire and companies operating under 
these orders will be required to apply 
for priority assistance under the Pro- 
duction Requirements Plan. 

It will be remembered that Amended 
Preference Rating Order P-98 for the 
oil industry will expire May 15. 

The Production Requirements Plan is 
designed for use of equipment manufac- 
turers where a company makes a single 
application for priority assistance cover- 
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ANNOUNCES 


LIGHTER, STRONGER 
MORE EFFICIENT 
MORE ECONOMICAL 


FEATHERWEIGHT INSULBLOX are the lightest 
weight high temperature insulation blocks 
ever manufactured. They weigh approxi- 
mately 1.1 pounds per square foot per inch 
thick and are made of asbestos by a new 
process. They have extremely low thermal 
conductivity —approximately 20% less 
than 85% Magnesia insulation. 


FEATHERWEIGHT INSULBLOX are recom- 
mended to withstand temperatures up to 
1600°F. They possess great strength over a 
wide range of heat conditions and show 
practically no shrinkage. Standard sizes. 


FEATHERWEIGHT INSULBLOX do not dissolve 
or collapse from contact with water. They 
can be removed, replaced, used over and 
over, and will retain their effectiveness over 
a long period of time. Despite their extra- 
ordinary lightness, strength, insulation value 
and heat resistance — they cost no more. 


This remarkable new product is being en- 
thusiastically welcomed for industrial and 
war requirements. We will be glad to 
supply full information. Investigate today! 





QUIGLEY PANEL CONSTRUCTIONS, INC. 


SUBSIDIARY OF QUIGLEY COMPANY, INC. 







THE LIGHTEST, ALL-PURPOSE 
REFRACTORY INSULATION BLOCK 
FOR HIGH OR LOW TEMPERATURES 


FEATHERWEIGHT INSULBLOX represent a remarkable new 
development in the field of lightweight, high temperature re- 
fractory insulation. It is the lightest insulation block ever made 


for high or low temperatures .. . and combines high thermal 
efficiency with excellent mechanical strength and the ability 
to withstand vibration, impact and shock. 

FEATHERWEIGHT INSULBLOX are comparable in appearance 
to 85% Magnesia insulation, but offer lighter weight, being 
made of asbestos, and have approximately 20% lower 
thermal conductivity. They are recommended to withstand 
temperatures of 1600 degrees F. and are suitable for all 
intermediate temperatures. 

This lighter, stronger, more efficient insulation offers superior 
performance, longer service, economy and increased pro- 
duction. Write for full information today. 


QUIGLEY PANEL CONSTRUCTIONS, INC. 


SUBSIDIARY OF QUIGLEY COMPANY, INC. 


¥ ae a on 


ae em ea. 


NE W YORK, N . ¥% 


Distributors with Stocks and Service in Important Industrial Centers Throughout the United States, Canada and Foreign Countries 
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ing all of its estimated materials needs 
over a three-month period. The appli- 
cant must submit full information as to 
his inventories, the end use of his prod- 
ucts, etc. How an oil company or oper- 
ator will secure his equipment from the 
manufacturer is not indicated but it is 
assumed that this matter will be han- 
died largely by the equipment manufac- 
turer with his customers. 

PRP is not new or untried. The plan 
was announced early in December and 
a considerable number of companies 
have been operating under it since 
January 1. PRP itself grew out of the 
old Defense Supplies Rating Plan, 
which was first announced nearly a year 
ago. 

Extension of PRP to cover a much 
broader field, and its substitution for 
“P” orders, will, according to WPB, 
constitute another long step toward 
gearing the whole American economy 
into the war program. When the 
changeover is completed, priority as- 
sistance will be granted only for speci- 
fied quantities of materials or products, 
and WPB then will be in position to go 
far toward complete allocation as war 
needs may require. 

Specific announcements will be made 
in each case as additional industries are 
brought into the new program. 


Louisville Concern 

Moves Headquarters 

_ Headquarters of Louisville Refining 
Company, Louisville, Kentucky, have 


been moved to 1300 Western Parkway. 
The mail address is P. O. Box 2039. 





Instructions on Critical Materials 


Because refining equipment is largely 
under allocation or the War Production 
Board, the Office of Petroleum Coordi- 
nator has prepared a pamphlet, 179612, 
which gives instructions as to sources of 
strip-mill or universal-rolled plate as 
well as suggestions for the substitution 
of metals for services where material is 
difficult to obtain. 

The complete publication follows: 


Steel Plate 


Sheared steel plate is particularly dif- 
ficult to secure not only because of 
shortage but also for the reason that the 
petroleum refinery requirements are 
relatively high with relation to the total 
amount of plate being produced. Strip 
mill or universal rolled plate may be 
more easily secured. It is therefore sug- 
gested that it be specified for such units 
which require nothing other than nor- 
mal pressures and temperatures. A list 
of the strip mills giving the maximum 
gauge and maximum width of the strip 
rolled plate which they can produce, 
follows: 


Max. Max. 

: : f Gauge Width 
American Rolling Mill 

80” at Middletown, Ohio yy” 60” 

58” at Ashland, Ky. 3%" 51” 


Bethlehem Steel 
56” at Sparrows Pt., Md. 4” 48” 
79” at Lackawanna, N. Y. 3%” 7 a 


Carnegie-Illinots 





80” at Dravosburg, Pa. HR" 73” 

80” at Gary, Ind. ye" 7" 

38” at Gary, Ind. 5” 30” 

43” at McDonald, Ohio HK" 36” 
Great Lakes Steel Company 

96” at Ecorse, Mich. ¥%” 90” 

34” at Ecorse, Mich. ¥%"” 30” 
Inland Steel Company 

76” at Indiana Harbor, Ind. 3%” iz” 


44” at Indiana Harbor, Ind. %” 42” 
Jones and Laughlin Steel Corporation 


96” at Pittsburgh, Pa. 5” 90” 
Otis Steel Company 

77” at Cleveland, Ohio 7 qe 

30” at Cleveland, Ohio yy” 26” 
Republic Steel Company 

98” at Cleveland, Ohio 5" 90” 

42” at Warren, Ohio ¥,” 36” 


14” at Warren, Ohio 
Wheeling Steel Corporation 
60” at Steubenville, Ohio iy" 48” 
Youngstown Sheet and Tube Company 
79”at Youngstown, Ohio ¥%,” fe. 
54” at E. Chicago, Ind. 5/16” 48” 


Galvanized Steel Sheets 
The delivery of galvanized steel 
sheets is controlled by allocation. It has 
been the practice of a great many re- 
fineries to use this material for the pur- 
pose of weatherproofing insulation. 
There are many other materials which 


14” “+? 


MURRAY wursocenerarors 


2500 KW 


MURRAY 


CONDENSING 
TURBOGENERATOR 


(SHOP TEST VIEW) 





One of four 2500 kw. MURRAY units installed in the same plant. 
Turbine—6004—750°—29” vac. 
Generator—2500 kw. at .80 P.F., 3 phase, 60 cycles, 13800 volts. 


Murray Turbogenerator Units Are Available Over a Wide Range of Sizes and Types 


Let Us Help You Solve Your Steam Power Problems 





MURRAY IRON WORKS COMPANY... BURLINGTON, IOWA 


134 


Refiner & Natural Gasoline Manufacturer—V ol. 21, No. 4 




























CAMERAS 
ARE OUT 


Says UNCLE SAM 


That's why we give you this 
cloud effect instead of pictures 
of some of the new Pritchard 
defense plant cooling towers re- 
cently installed. Possibly we can 
get the pictures later. 














B/G ORDERS FOR 
EFFICIENT 


EQU/PMENT 


Veer recently some of the largest cooling 
tower orders ever placed have been for 
Pritchard mechanical draft equipment. 





These towers were bought on the basis of accep- 

table price, sound construction, economical opera- 

tion and low cost per year of service, including both 
operation and maintenance. 


Other buyers who want these advantages in water 


cooling equipment will always find them in Pritchard 
mechanical draft towers. 


Bulletins 42 and 42-A tell you why. Write for them today 


J. F. PRITCHARD and COMPANY 


DWIGHT BUILDING KANSAS CITY, MO. 
Branch offices in Tulsa, Okla.; Houston, Texas; Atlanta, Ga.; Chicago, Ill.; Pittsburgh. Pa.; New York City 


PRITCHARD 
Aimespheric and Mecharucal Draft 
WATER COOLING TOWERS 
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are immediately available which can be 
used for this purpose. It is suggested 
that galvanized steel sheets be elimi- 
nated in this connection entirely. 


Non-Ferrous Metals 

Practically every non-ferrous metal 
used as such or as an alloy is under 
allocation. In the past it has been the 
practice of most refineries to go to the 
extreme. in the use of non-ferrous 
metals in order to insure a long life for 
the equipment being erected. We are 
now in a war emergency. Our essential 
task is to get these wartime projects on 
stream. It is suggested, keeping safety 
and continuity of operation in mind, 
that all non-ferrous metals be used as 
sparingly as possible. In other words, 
do not design for excessive mechanical 


Portable Mixers for small 
olelidsMa-tilal-1e Mele diate Mel Ij 
plications and fuel oils. // 


tical Mix 
for permanent . 
wile] Slab ilalemelamaselalc. 
to 10,000 gallons, or 
lube oil treating. 
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- + + + « for savings in power, less evapora- 
tion, and the cost of additional tanks. 


or thermal efficiency if metal can be 
saved. Fuels are more plentiful than 


metal. 
Steel Tubes 


One manufacturer of alloy tubes has 
advised us that they have received nine- 
teen different sets of specifications from 
various petroleum refiners. Meeting spe- 
cial specifications seriously interferes 
with the productivity of the tube mills. 
It is suggested that hereafter orders for 
alloy tubes be confined to a general 
classification as follows: 

1. Low carbon steel 

2. Low carbon steel with 14% molyb- 

denum 

3. 2% to 3% chrome steel with 4% 

molybdenum 

4. 4% to 6% chrome steel with “~% 

molybdenum 


Eastern Side-Entering Mixers for 
general refinery blending applica 
tions in tanks up to 100,000 barrels. 





5. 7% to 9% chrome steel with ’% 


molybdenum 

6. 18% chrome, 8% nickel stainless 
steel 

Electric welded tubing and _ butt 


welded pipe can be used in many in- 
stances. Remember that the present 
tightness of seamless steel tubing is 
brought about because this commodity 
is essential to the manufacture of 
bombs. 
Compressors 

At a recent meeting of the manufac- 
turers of compressors it was determined 
that the country’s total possible increase 
in production amounts to 344,000 horse 
power this year. On the basis of present 
plant design the production of half a 
million additional horsepower this year 
will be insufficient. This applies par- 
ticularly to compressors of 300 horse 
power or larger. Compressors of less 
horse power are more readily available. 

In a number of instances absorption 
refrigerating units have been used as a 
means of reducing the compressor load. 
The absorption refrigerating units are 
more readily securable. The use of the 
absorption units tends to reduce plant 
cost. Under many conditions their adop- 
tion has not increased operating cost. It 
is suggested that a.study be made of the 
possible use of refrigeration wherever 
possible. aie 

Since coxipressors of smaller size are 
more readily: available, it is suggested 
that batteries of these might be sub- 
stituted, forthe larger units under cer 
tain conditions. 


> Power Equipment 

Steam: turbines in all sizes are par- 
ticilarlytight for the reason that they 
are bemme. ttsed extensively in the ship- 
building program. 

Gas- engines of the larger sizes are 
definitely. short. In order to avoid this 
bottleneck the following suggestions are 
nrade: 

1. In ‘those instances where there is 
an excess of electric power being 
generated in the refinery or where 
current can be purchased from the 
outside, motors should be used for 
this purpose. 

2. In those instances where steam is 
available, reciprocating engines 
should be subsittuted for turbines 
or gas engines wherever possible. 

3. Gasoline engines of the automotive 
type are readily securable and 
should be used in connection with 
smaller units even possibly includ- 
ing smaller generating sets. 

4. In all cases, however, direct or belt 
drive should be employed since re- 
duction gears are almost entirely 
unobtainable. 


Power Producing Equipment 

The War Production Board is mak- 
ing a complete survey of the country’s 
power producing capacity with relation 
to the projected requirements of all in- 
dustries. The delivery of power produc- 
ing equipment will be controlled by al- 
location. It will be impossible to secure 
turbo generator sets if reliable power 1s 
available from ‘a central station. One 
turbo generator serving two or more 
projects can be more quickly secured 
than can seperate units for each project. 
The possibility of installing a single 
generator set for all of the additional 
requirements of two adjacent refineries 
should be considered. It is particularly 
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e Another advertisement telling how different American industries are speeding up wartime production © 


We've sot to keep giving him 13 EXTRA pies 


to win the war 


Taylor Instruments are helping America’s planes fly farther faster... 


> We'll win this war in the air. We'll 
win it because our planes are powered 
by the world’s best gasoline. 

Our planes use high-powered, 100- 
octane gasoline. Our enemies depend 
on gasoline which averages 87-octane. 
This 13-point lead gives an American 
pilot 4 more power from his fuel than 
his opponent gets. Our boys can climb 
out of anti-aircraft fire 40% faster... 
fly higher than enemy planes of the 
same weight ...get off the ground one- 
fifth faster. Our 100-octane gas reduces 
the fuel load so our bombers can carry 
20% to 30% more bomb load, or fly 
farther with heavier armament. 

We’ve got to ‘‘fill ’er up”’ for our- 
selves and our allies with three times as 
much 100-octane aviation gasoline as 
we’re producing now—increase produc- 
tion to 5 million gallons a day! We can. 
We’re going to. We’re doing it. Taylor 
Instruments are helping the speed-up. 

From pilot plants through commercial 
plants, Taylor Instruments and Taylor 
e:.gineers have been a vital help in pro- 
dicing high-octane gasoline. Now every 
esoline refiner considers instruments 


Te Bo 


essential. Taylor Instruments insure 
precision processing—automatically ac- 
curate and constant control of compli- 
cated chemical and physical reactions— 
complete, dependable uniformity —lower 
operating costs—more, better production. 

With Taylor Instruments indicating, 
recording and controlling temperatures, 
pressures, liquid levels, rates of flow 
in all the perplexing, exacting refining 
operations, America’s great oil industry 
is producing the high-grade gasoline and 
lubricating oil we need—and can pro- 
duce more... more... MORE! 

Uncle Sam and our allies are relying 
on Taylor Instruments to help produce: 


100-OCTANE AVIATION GASOLINE 
..-in plants of the biggest producers 
of this type of fuel. 


HIGH-GRADE LUBRICATING OIL 


...in plants producing the quantities 
needed by tarcks, cars, planes. 


BETTER ASPHALT 
.-.in plants furnishing this “quick 
take-off” surfacing for airfield run- 
ways and highways. 


* * * HELP BEAT °EM BY BUYING U.S. DEFENSE BONDS x x * 
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Without help from the oil industry, 
America couldn’t win the-war. With- 
out the aid of automatic control instru- 
ments of the types made by Taylor, the 
oil industry couldn’t hope to do its stag- 
gering job. Without Taylor Instruments, 
many another American industry could 
never have speeded up victory produc- 
tion. Are Taylor Instruments helping you 
do your war work? Have you called in 
Taylor engineers, to suggest ways of 
getting more out of your present equip- 
ment? Are you really tuned up to turn it 
out? Taylor Instruments will help you 
now—America needs you now. Taylor 
Instrument Companies, Rochester, 
N. Y., and Toronto, Canada. Makers 
of the famous ‘‘Not 1 but 5’’ Fulscope 
Controllers. 
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STOCKS CARRIED 
YJ HOUSTON 
LOS ANGELES 
SAN FRANCISCO 


vy BUY DEFENSE BONDS x 


J.E. LONERGAN CO. 


211 RACE ST., PHILADELPHIA, PA. 


VALVES - GAUGES - SPECIALTIES 


———— 
ee 


The Easy Way to Obtain Cast 
Is the BEST WAY 


It’s easy to. obtain proper cast — just use New Fluorescent 
Green H W, an efficient additive that produces a_ natural 
bloom without affecting your lubes’ fire, flash, pour or car- 


bon tests. 














You save the labor and tie-up of equipment that blending 
would demand, and you save the efficiency of performance 
that an extract would reduce. 





Oils treated with New Fluorescent Green H W are stable to 
light, heat and storage. 





Send for samples, prices and information. 


Wilmot and Cassidy products have been used by leading 
companies for more than ten years. 


WILMOT & CASSIDY, INC. 





108 PROVOST STREET - BROOKLYN - NEW YORK 
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important that data covering power 
generating requirements as indicated on 
proposed material list recently sent you 
be filed with this office at the earliest 
possible moment in order that the in- 
formation may be transmitted to the 
War Production Board for purposes of 
allocation. 


Valves and Fittings 

Valves and fittings promise to be one 
of our most -serious bottlenecks. Cast 
iron valves should be substituted for 
steel valves wherever possible, and par- 
ticularly in the smaller sizes. The 
elimination of alloys in valve bodies will 
help the situation materially. The prac- 
tice of pre-fabrication and/or the weld- 
ing of pipe should be carried to the ex- 
treme. 

Pumps 

At the present moment the pump 
manufacturing capacity of the country 
would seem to be adequate. However, 
as new projects are undertaken this 
condition may not continue to exist for 
any great length of time. A recent sur- 
vey indicates that some pump manufac- 
turers have received orders for more 
pumps than they can deliver according 
to schedule. At the same time, other 
companies could take on greater com- 
mitments if the orders were placed with 
them. Therefore, whenever the specified 
delivery date of one pump manufacturer 
is not early enough to fit into the 


| schedule, immediate steps should be 


taken to place the order with another 


| supplier. 


| 
| 





Small Items 

This office has recently received a 
number of complaints because ef the 
inability of a single manufacturer to 
deliver a particular type of gasket. 
There are many other manufacturers 
who could supply suitable gaskets im- 
mediately. The delivery of minor items 
such as gaskets which will be needed 


| for the completion of these various proj- 


ects constitutes one of the greatest 
worries of this office. Here again it is 
urged that the work of manufacturing 
be spread through as many plants as 
possible so that the full productive ca- 
pacity of the country may be utilized. 


Water Supply Lines 


A refiner recently applied for priority 
on fittings so as to complete a 54-inch 
cast iron water supply line. The pipe in 
this particular instance had already 
been delivered. It is suggested that 
where additional water supply lines are 
required, reinforced concrete pipe be 
used wherever possible. 


Dismantling of Obsolete Equipment 


It is possible that the dismantling of 
obsolete equipment might be helpful as 
a source of material supply. There is a 
good market for scrap for such material 
as cannot be used in new installations. 
Run tanks, lines, valves and pumps 
might very easily be put into new serv- 
ice. If present run tanks cannot be used, 
it might be suggested that meters could 
replace gauge tanks for unfinished prod- 
ucts wherever knowledge of exact 
quantities is for the maintenance of rec- 
ords. 

Plant Design 

A review of the work already under- 
taken by engineering and construction 
companies indicates that one of the most 
severe bottlenecks in connection with 
the completion of the entire program 
will be that of designing and erecting 
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So ae SPEED, are the need of the day. But at no sacrifice 


of quality or precision—for human lives afield, and our 


very nation at home, are both at stake. Midvale’s exact- 
ing work of yesterday has keyed us to meet the still more 


exacting demands of today. Midvale is ready. 


THE MIDVALE COMPANY: NICETOWN ¢ PHILADELPHIA, PA. 


OFFICES: New York + Chicago + Pittsburgh + Washington + Cleveland + San Francisco 


MIDVALE 
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the plants even though the material is 
available. In the past it has been the 
practice to design most refinery installa- 
tions for operation on a specific charging 
stock and to meet a definite yield and 
product requirement. Frequently, after 
this has been done, charging stock sup- 
plies and/or product requirements are 
changed before completion of the plant 
so that the plant is not always ap- 
plicable exactly to the conditions under 
which it is operated. It is suggested, 
therefore, that plants previously de- 
signed for other installations be utilized 
wherever possible, whether they be 
slightly too large or too small to some 
minor degree, in order that plant de- 
sign will not have to be repeated just 
in order to meet some minor, particular, 
isolated requirement. 


* PLANT ACTIVITIES x 


Plant capacity for the production of 
700,000 tons of synthetic rubber each 
year should be in operation by the 
end of 1943. This was part of the an- 
nouncement of the Defense Plant Cor- 
poration, RFC affiliate, which signed 
contracts with 21 corporations April 1. 
The list included 11 companies in the 
petroleum industry, 7 chemical and four 
rubber manufacturers. 

Plant capacities, locations, processes 
and details were not announced, in keep- 
ing with the requirements of military 
secrecy. The list of companies indicates 
that the petroleum industry will provide 
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1) There Must Be a Reason! 


OUR PRODUCTS ARE DESCRIBED ON 
PAGE 491 OF THE REFINERY CATALOG. 


and White Porcelain are 
Denser, Better and Stronger 


Any Comparative Test 
Quickly Proves .. . 


**U.S.”” Chemical Stoneware or 
White Porcelain Raschig Rings 
will do a better job for you. 


We manufacture more Chemical 
Stoneware and White Porcelain 
Raschig Rings than all other pro- 
ducers added together. 


New Bulletin No. 57 is now ready for 
distribution covering our full line of 

Tower Packing Rings of all types and 
designs. It is the most complete and 

comprehensive treatise ever issued on 
this subject. May we send you a copy? 
















THE U. S. STONEWARE CO. 





WORKS 


140 


(SINCE 1865) 


OHIO 





a @ ek, 


7 ei. 


butadiene, that the chemical companies 


will provide styrene and other chem- 
icals, while the rubber companies will 
convert the raw material into finished 
products. 

The oil companies with which con- 
tracts were signed are: The Atlantic Re- 
fining Company, Cities Service Oil Com- 
pany, Gulf Oil Corporation, Humble Oil 
& Refining Company, Phillips Petro- 
leum Company, The Pure Oil Company, 
Richfield Oil Corporation, Shell Oil 
Company, Sinclair Refining Company, 
Socony-Vacuum Oil Company, Stand- 
ard Oil Company (Indiana), Standard 
Oil Company (New Jersey), Standard 
Oil Company (Louisiana) and The 
Texas Company. 

The chemical manufacturing com- 
panies which will have a part in the pro- 
gram are: Carbide and Carbon Chemi- 
cals Company, Celanese Corporation of 
America, Dow Chemical Company, E. I. 
Dupont de Nemours & Company, Hycar 
Chemical Company, Koppers Company, 
Monsanta Chemical Company. Hycar 
Chemical Company is owned jointly by 
Phillips Petroleum Company and The 
B. F. Goodrich Company. 

The four rubber companies are: Fire- 
stone Tire & Rubber Company, The 
B. F. Goodrich Company, Goodyear 
Tire & Rubber Company, United States 
Rubber Company. 

The announcement was to the effect 
that plants would go into operation 
over the next 18 months “and, if no un- 
foreseen construction delays are en- 
countered, all should be in production 
by the end of 1943.” 


Butadiene Unit: Shell Chemical Com- 
pany, subsidiary of Shell Oil Company, 
will start immediate construction of a 
large unit for the manufacture of buta- 
diene. This plant, which will be con- 
structed in the western part of the 
United States at a cost of $15,000,000 
will be financed by the government, ac- 
cording to J. Oostermeyer, president 
of the company. Status of the butadiene 
program with this company was further 
explained: 

“Early experimentation, which devel- 
oped new uses for synthetic rubber, was 
based on the butadiene production of a 
pilot plant located at Shell’s laboratories. 
In the early fall of last year the com- 
pany began actual production on a large 
scale at a plant located in the South- 
west. [Houston.] 

“The proposed plant, several times 
larger, will produce many thousands of 
tons of butadiene annually and is ex- 
pected to be in actual production by 
mid-year 1943,” 


Recycling Plant: Superior Oil Com- 
pany has been granted priority rating of 
A1A on materials for construction of a 
recycling plant for the Lake Creek field, 
Montgomery County, Texas. Although 
complete details have not been com- 
pleted it is known that the plant will ex- 
tract liquid content by the high-pres- 
sure-absorption method. Extent of the 
fractionation system is not yet com- 
plete. Capacity will be at least 60,000,000 
cubic feet of wet gas daily. The Fluor 
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Here is why Refineries use 


BUBBLE CAPS 


made by The Pressed Steel Co. 
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A. 75% lighter in weight thus affecting savings fet BUBBLE CAPS made by The 


in freight and handling charges. Pressed Steel Company will in- 


Ay Will not coke as fast as cast iron thus elimi- crease the efficiency of your fraction- 
ie nating interruption of manufacturing process. ating equipment. They have been speci- 
~\, Because of their light-weight it is possible fied for use in a majority of all of the 
Pa P . . . * 

~ $0 use lighter alloy. sectional trays. newer refineries. We can furnish a style 
J Easier and quicker to install. Will not break. bubble cap that will fit your present 
*““ All caps are given special heat treatment construction 


after fabrication. 


Ay Alloy selected to meet any corrosion prob- 
lem thus lengthening life of the bubble cap 





and eliminating danger of contaminating 
the product. 


Send us your blueprints for quotations 


THE PRESSED STEEL COMPANY 
Ot WitLKRES-BARRE, PENNSYLVARIA 


BRANCH OFFICES: 337 Curtis Bldg., Detroit; 1914 Vermont Ave., Toledo; 205 Engineers Bldg., Chicago; 254 W. 3lst St., New York 
PRESSED STEEL COMPANY PRODUCTS: Cc 
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ANY fire hazards are simply too big for portable 

extinguishers. In your own operations you'll prob- 

ably find several such danger spots . . . the spaces where 

you store flammables . . . pump rooms . . . de-waxing 

rooms .. . and similar concentrated hazards. These call 
for built-in protection. 

A Built-In LUX carbon dioxide extinguishing system 
is engineered to definite fire protection principles. Size 
and intensity of fire hazard determines whether you need 
10 pounds or 10 tons of carbon dioxide in LUX cylinders 

. whether operation must be automatic, or manually 
controlled . . . whether one set of LUX cylinders may 
guard two separate hazard areas. That is modern “engi- 
neered fire protection!” 

That is why LUX Built-In Systems handle big, tough 
fires with such ease. A flash of flame, a roar of fire... 
then a blast of carbon dioxide gas overpowers the blaze. 
LUX gas is one of the fastest known extinguishing agents 
despite the fact that it does not harm materials or equip- 
ment. Check the danger spots in your plant. Consider 
Built-In LUX Systems . . . for big, tough fires. 


417 West Street 


$ FIRE-FIGHTING GIANT 
G, TOUGH FIRE HAZARDS 


Walter Kidde & Company 
Incorporated 


Bloomfield, N.. J. 





Corporation has been given the con- 
struction contract. 

Treating: Mid-West Refineries, Inc., 
has completed installation of a Gray 
catalytic desulfurization process in one 
of its Michigan plants for the processing 
of both straight-run and cracked gaso- 
line. 

Toluene Plant: Socony-Vacuum Oil 
Company is building a plant for toluene 
production, at one of its refining plants. 
The announcement gave no location. In- 
cluded was the announcement that eight 
of the plants of the parent company as 
well as affiliates are equipped with 
Houdry catalytic units, capable of pro- 
ducing base stock for 100-octane-avia- 
tion gasoline. 

Application Made: Shell Oil Company 
has filed application with the Texas 
Railroad Commission for permission to 
build a recycling plant at the Sheridan 
field, Colorado County, Texas. The 
field was discovered in May, 1940, and 
distillate production has been found 
along with oil output. Several sands 
have been proven productive. 


Treating Units: Lone Star Gasoline 
Company has completed installation of 
Perco copper sweetening units at the 
Ranger and Eastland natural gasoline 
plants, The units were designed and 
licensed by Perco Division, Phillips 
Petroleum Company, Bartlesville. 


Increased Capacity: An increase in 
daily throughput of 1000 barrels is un- 


| der consideration by Petroleum Special- 


ties, Inc., Flat Rock, Michigan. The 
plant now has capacity of 3000 barrels 
with cracking capacity of 750 barrels. 


Transportation Becomes 


| Major Oil Problem 


How the loss of oil fields in the Far 
East has thrown a burden on the trans- 
portation of oil was pointed out by 
John D. Gill, The Atlantic Refining 


| Company, in an address before. the 


American Society of Mechanical Engi- 
neers in Philadelphia March 1. He 
pointed out that the United States has 
ample reserves but now faces the task 
of getting its finished materials to all 
Allied fronts. 

“Since Singapore, the United States 
has become more than ever the Allied 
source of liquid fuels and lubricants,” 
he said. “With Borneo and Sumata in 
the enemy’s hands, 62 million barrels 
annual production were lost to the 
Allies, though, due to the courageous 


| use of the scorched-earth policy, not all 


gained by the Japanese. But the loss of 
this production to the Allies greatly in- 


| creases the transportation problem. 


Sixty-two million barrels may not seem 
so much to our country’s annual con- 
sumption, but it is nearly two and one 
half times as much as Japan used in 
peace time for all purposes, and five 
times as much as the combined crude 


oil production of the Axis powers.” 


Gill predicted that in the present 
titanic international struggle, the Allies 
will require vast quantities of the high- 


| est quality petroleum products. 





“The war. will be won,” he added, “by 
that group of nations which can put into 
timely action superior numbers of gas 
and oil-burning planes, tanks and ships. 
The personnel of the American petro- 
leum industry recognizes this fact and 
has hastened to assume the grave re- 
sponsibilities to supply that need.” 
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Ideal for corrosive refinery service is the 
Powell Gate Valve illustrated—Fig. 1414. It 
has flanged ends, outside screw, rising stem, 
flanged yoke bolted to body, and taper 
wedge solid disc. Available in acid-resisting 
bronzes, Monel metal for resisting acid 
sludge, and in all bronze for installations 
where ferrous valves cannot be used. Sizes 
range from 2” to 12”. This is but one of 
many Powell Valves designed for long, un- 
interrupted service, with low maintenance, 
in the oil industry. 
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You don’t build a good name in a day ora 
year. It comes from doing a good job for a 
long time. After that, people begin to expect 
a good job from you and they bring their 
business to you for that reason. 


We’ve been at our job a long time. Just four 
years short of a century. All these years 
we’ve been making valves. With each new 
industrial development in which valve design 
has played a part we’ve made new valves or 
adapted existing models to changing needs. 
In each instance our efforts have met with the 
approval of the Industry which was served. 


This experience has taught us to expect 
changes and to be prepared for them. It has 
led us to build up a well trained engineering 
and research department fully equipped to 
handle new valve problems as they arise in 
the Progressive march of American Industry. 


The Powell Line itself is evidence that we 
have not been idle. The ever-increasing de- 
mand for Powell stock valves and Powell 
engineering service is a constant reminder 
that the job we have been doing all this time 
has satisfied our clients, and has given them 
reason to expect that it will continue to be 
good. This is, in our conception, the meaning 
of a good name. 


The Wm. Powell Company 


Cincinnati, Ohio 
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SCIENCE AND TECHNOLOGY 


Abstracts prepared in co-operation with the 
REFINER AND NATURAL GASOLINE MANUFACTURER 


by 
THE LESLIE LABORATORIES 
Traver Road, Ann Arbor, Mich. 


under the supervision of 
DR. E. H. LESLIE and DR. H. B. COATS 








The abstracts here presented are selected from the current literature of science and 
technology to afford reference to fundamental information not easily available to all readers. 
Abstracts of articles appearing in readily obtainable trade journals are not included. 

Photostat copies of original articles will be supplied at cost by the Leslie Laboratories. 
Complete or limited bibliographies covering special topics by title, by abstracts, or in com- 
plete manuscript, will also be prepared and furnished at reasonable cost by the Laboratories. 

















Fundamental Physical 
And Chemical Data 


P-V-T Relations and Derived Quanti- 
ties for Hexanes, E. A. Ke_so witu W. 
A. Fetsine, Ind. & Eng. Chem. 34 (1942) 
pp. 161-3. 


The authors recently published experimental 
data on the pressure-volume-temperature re- 
lationships for n-hexane and 2-methylpentane. 
Similar data are now reported for 2,3-di- 
methylbutane. The molal volumes of liquid 
2,3-dimethylbutane for different pressures at 
100°, 125°, 150°, 175°, 200° and 225° C. were 
determined. The pressure-volume-temperature 
relationships for gaseous hexane are reported 
at 250° and 275° C. The data on n-hexane, 
2-methylpentane, and 2,3-dimethylbutane have 
been used to evaluate Z values and the 
fugacity coefficients. These are given in 
tables. 


Pressure-Temperature Chart for 
Vapors, M. Hirscu, Ind. & Eng. Chem. 
34 (1942) pp. 174-82. 

A new method of plotting logarithmic pres- 
sures using convergent isotherms results in 
a straight line parallel to the pressure axis 
where the familiar log p—1/T plot is linear 
and in a straight line inclined to the pressure 
axis where the log p —1/T plot is curved, The 
underlying equation is related to the Clape- 
yron and van der Waals expressions and to 
Trouton's rule, a correction is applied near 
the critical temperature, and the method is 
illustrated using data on ammonia, water, 
carbon dioxide, sulfur dioxide, oxygen, ethane, 
butane, and the fluoro refrigerants. The 
method will be found useful in determining 
the approximate normal boiling point of an 
unknown vapor, in stating approximate pres- 
sure-temperature relations for a vapor the 
pressure of which is known only at one tem- 
perature, identifying a vapor by its approxi- 
mate normal boiling point if its pressure has 
been measured at only one temperature, in- 
terpolating data between two points, and ex- 
trapolating data beyond the measured range. 


Determination of Critical Tempera- 
ture from Index of Refraction, S. W. 
Wan, J. Phys. Chem. 45 (1941) p. 903. 


Critical temperature (T-) and molecular re- 
fraction (R) are linearly related by an equa- 
tion of the form T. = KiR + Ke. This is true 
for compounds belonging to definite chemical 
groups. The values of the constants in the 
equation are given for hydrocarbons, alcohols, 
ethers, carboxylic acids, esters, and nitriles. 
Good agreement is found between the cal- 
culated and experimental values of Te. 


Determination of Solubilities of Gases 
at High Temperatures and High Pres- 
sures by the Rotating Bomb, V. N. 
IPATIEFF AND G. S. Monroe, Ind. & Eng. 
Chem., Anal. Ed. 14 (1942) pp. 166-71. 


Few data are to be found in the literature 
concerning the solubility of gases in liquids 
at high temperatures and high pressures. The 
authors describe their rotating bomb appara- 
tus, and outline the procedure to be followed 
in its use. The solubility of-methane in ben- 
zene was determined over a range of pressure 
from 30 to 150 atmospheres, and at tempera- 
tures from 100 to 250° C, The solubility of 
propane in benzene was determined, as well 
as the solubility of sulfur dioxide in benzene. 
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The results of the work indicate that the 
solubility of methane in benzene is largely 
affected by pressure, but that the effect of 
temperature is small, although it becomes 
more noticeable at higher pressure. The data 
indicate that the solubility of propane in 
benzene is affected both by temperature and 
pressure. 


Determination of Critical Tempera- 
tures by the Rotating Bomb, V. N. 
IPATIEFF AND G. S. Monroe, Ind. & Eng. 
Chem., Anal. Ed. 14 (1942) pp. 171-4 


The rotating bomb has been adapted to the 
determination of critical temperature to fill a 
need for apparatus that is readily manipu- 
lated and which can give results accurate to 
within perhaps + 2° C. Pressure-temperature 
curves were determined for propane, cyclo- 
hexane, hexane, and benzene, and also for 
these substances in the presence of hydrogen. 
Other two-component systems, including meth- 
ane-benzene, propane-benzene, and hexane- 
benzene, were investigated. The amount of 
material charged to the bomb may vary from 
20 to 50 percent of the total capacity of the 
bomb without any appreciable shift in the 
temperature of discontinuity. The authors be- 
lieve that a bomb of smaller size, e.g., 200 to 
300-cce. capacity, would serve equally well, 
and the smaller bomb could be more easily 
rotated in a liquid heating bath and the tem- 
perature determined with greater accuracy 
than in the case of the large bomb used in 
these experiments. The pressure-temperature 
curves of two-component systems exhibited 
points of discontinuity similar to those shown 
by individual substances. The data are pre- 
sented in some detail in tabular and graphical 
form. 


The Compressibilities of Gaseous Mix- 
tures of Methane and Normal Butane. 
The Equation of State for Gas Mixtures, 
J. A. Beattie, W. H. StocKMAYER, AND 
H. G. Incersoit, J. Chem. Phys. 9 (1941) 
pp. 871-4. 


The compressibilities of mixtures of meth- 
ane and butane containing 25, 50 and 75 
mole % of methane were measured at tem- 
peratures from 100 to 300° C. and at 1.25-19 
moles/liter (maximum pressure, 350 atmos- 
pheres). The data so secured on these Systems 
of hydrocarbons, and on the two pure hydro- 
carbons were used to study several methods 
of combination of constants in the Beattie- 
Rridgeman equation of state extended to ap- 
ply to gas mixtures. The best results were 
obtained with square-root combination for Ao 
and for c and Lorentz combination for Bo. 


Chemical Compositions 
And Reactions 


Composition of Catalytically Cracked 
Gasolines, J. R. Bates, F. W. Rose, Jr., 
S. S. Kurtz, Jr., AND I. W. Mitts, Ind. & 
Eng. Chem. 34 (1942) pp. 147-52. 

With the growing importance of catalytic 
cracking for the production of gasoline there 
has been much speculation concerning the rea- 
son for the high octane number of this ma- 
terial as compared with fuels produced by 
thermal cracking, and those made from virgin 
erude oil by simple distillation. The -investi- 
gation conducted by the authors indicates that 
this high octane number is caused by the 


presence of a relatively large proportion of 
isoparaffins as compared to normal paraffins 
in the lower boiling portions of the gasoline 
and to a high content of aromatic compounds 
in the higher boiling fractions. These rela- 
tionships are not affected by the olefin con- 
tent of the gasoline which may vary over a 
wide range with varying conditions of crack- 
ing. The data are presented in tabular and 
graphical form. The high ratio of isomeric to 
normal paraffins indicates that the thermo- 
dynamic equilibrium between the _ various 
isomeric forms has not been reached in 
catalytic cracking. 


Catalytic Aromatization and Isomer- 
ization of 2,2,4-Trimethylpentane, S. J. 
GREEN AND A. W. Nasu, Nature 148 
(1941) pp. 53-4. 


At a temperature of 550° C. with a liquid 
catalyst-space velocity of 0.33 cc./ec./hr. and 6 
atomic-% molybdenum oxide-activated alumi- 
na catalyst in a mild-steel tube, it was found 
that there was considerable formation of aro- 
matics from 2,2,4-trimethylpentane. Some 
eracking also occurred. Xylenes, particularly 
o-xylene, and naphthalene, were identified 
among the aromatic products. 


The Partial Reduction of Acetylenes 
to Olefins Using an Iron Catalyst. II. 
Enyne and Dienyne Reduction, A. F. 
THOMPSON, JR., AND E. N. SHaw, Jour. 
Amer. Chem. Soc. 64 (1942) pp. 363-6. 


The hydrogenation of a number of acety- 
lenes, most of them enynes and dienynes, was 
studied in the presence of an iron catalyst. It 
has been shown that some alkynes, R C= 
C—H yield alkenes and eventually alkanes 
on hydrogenation with this catalyst. On the 
other hand, alkynes RC=C—R’ seem to 
yield only alkenes in the cases studied, which 
included enynes and dienynes. The possible 
application of the catalyst in studying the 
mechanism of reduction of enyne and dienyne 
systems is suggested, and preliminary experi- 
ments to this end are described. 


New Products from Naphthenic Acids, 
Anon., Chem. Tr. J. 109 (1941) p. 160. 


The methyl, ethyl, and isopropyl esters of 
naphthenic acids of 302 acid value and 186 
apparent molecular weight have been pre- 
pared. Acids are refluxed for 3 hours with a 
50% excess of the alcohol and 100 cc. of con- 
centrated sulfuric acid. The yield is con- 
stantly 85 percent of the theoretical. The dis- 
tillation ranges of the three esters were 340- 
540° F., 365-543° F., and 290-345° F. respec- 
tively. Further work is being done on the 
reduction of the naphthenic esters to naph- 
thenyl alcohols, and on the use of these sub- 
stances in the preparation of emulsifiers and 
detergents. 


A Preliminary Study of the Chemical 
Constitution of Kerogen, A. L. DowN 
anp G. W. Himus, Jour. Inst. Petr. 27 
(1941) pp. 426-45. 


The authors note that very little is known 
of the organic matter or “kerogen” from 
which the oil distilled from shale is derived. 
The study of the chemistry of kerogen in- 
volves two main series of operations—namely, 
(a) the determination of the chemical com- 
position, and (b) investigation of the chemical 
constitution. The problem of chemical constl- 
tution can be studied in three main ways: 
first, by studying the mechanism and course 
of its therma!' decomnovition. with examina- 

tion of the products; second, investigation ©! 
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_MAGNESI UM 











_ an essential operation at the 
Permanente Metals Corporation in California 


The Hansgirg method is used for the production of metallic 
magnesium which employs natural gas as the cooling medium in 
the electrothermic reduction of the oxide. To prevent an unfavor- 


able reaction, all CO. must be removed from the gas. Complete 
purification is accomplished by the GIRBOTOL Process! 











GHBOIOL WINS ON ¢ COUNTS / 


The Girbotol Process was selected by the Permanente 
engineers because of Girbotol’'s 4-point superiority over all 
known methods— 





1. Percent of CO, remaining in purified gas is practically nil. 
2. Uses less steam, water, and power. 


3. No special operators required. It is seldom necessary to 
employ an additional man to operate the Girbotol Process. 


4, Initial investment unusually low. 


The GIRBOTOL Process is not only especially efficient, but 
for over-all economy, it can't be beat! 


—- — 
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YOD sxe urged. to consider the GIRBOTOL PROCESS 


whenever the removal or recovery Of CO, or HS 


(8 @ problety, 






WELDOLETS: 


THREDQ)LETS 
-+ + Welded Oullels fr Syaing ++ - 


For Making Right-Angle Welded 
Branch Pipe Outlets of Full 
<< Pipe Strength 


ONNEY WeldOlets, ThredOlets and Socket- 
End WeldOlets are designed for makin 
leakproof, right-angle branch pipe outlets of full 
pipe strength. Tees, crosses, side outlets, side 
outlets and crosses and double crosses . . . . any 
one or all can be made with these fittings. 











The heavy, external rib and the wide bases or 
footings compensate for loss of strength in the 
main pipe when the button is removed and 
eliminate the need for extra braces or supports 
to take care of the vibrational stresses set up at 
these junctions. 


WeldOlet 







Because they provide wide, funnel-shaped out- 
lets, WeldOlets, ThredOlets and Socket-End 
WeldOlets improve flow conditions and reduce 
turbulence and friction to a minimum. 


No templets are needed. The hole in the main 
pipe, in most cases, is cut after the fitting is 
installed. They eliminate all threading and fitting 
of the main line and simplify alignment of the 
main and branch pipes. 


Standard, stock fittings (outlets from 14’to 12’’) 
in size-to-size and reducing sizes are of drop 
forged steel. On special order they can be 
furnished in sizes up to 24x24”. For special 
applications or where unusual conditions exist, 
they can be supplied in Toncan Iron, wrought 
iron,. brass, Monel, Everdur, etc. WeldOlets, 
ThredOlets and Socket-End WeldOlets are suit- 
able for every type of piping irstallation and for 
2!l commonly used pressures and temperatures. 


ThredOlet 









Your local distributor will be glad to tell you 
the complete story about savings which can be 


effected, or write for BULLETIN WT29—TODAY. 


EASILY INSTALLED 





Mark center lines and tack 
the fitting into place. 


Then weld the fitting to the 
main pipe. 


Socket-End 
WeldOlet 


Bulletin WT-29—20 peges packed with 
information and date on sdventeges of 
WeldOlets, ThredOlets and Socket-End 
i WeldOtets in all types of piping installe- 


Remove the button, which will 
also permit inspection of the 
tions. Write for your copy NOW ond ingide of joint. 


Then attach the branch pipe. 


keep it in your Ales 


BONNEY FORGE & TOOL WORK 


FORGED FITTINGS DIVISION ” 


ALLENTOWN, PA. ; 
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the action of reagents;’and third, by studying 
the products of controlled oxidation. The au- 
thors review the literature of the subject 
briefly, and -then report their own experi- 
mental work. Although they believe that ne 
detailed conclusions can yet be reached as to 
the chemical comstitution of kerogen, it may 


be inferred: (1) the constitutions of some 
kerogens resemble, broadly, the constitutiom 
of coal in that there is definite evidence of a 
benzenoid structure, which is, however, less 
pronounced than that in coal. This may arise 
from a similarity in the original materials 
from which the kerogens were formed. (2) 
Other kerogens differ from coal in that there 
is mo evidence of benzenoid structure. This 
may be correlated with a difference in the 
original debris from which the kerogen was 
formed, or from different environmental con- 
ditions during and subsequent to deposition. 
(3) There is evidence that certain kerogens 
contain two types of compound, one com- 
paratively easily oxidizable by alkaline 
potassium permanganate, and the other high- 
ly resistant to attack. In studying these 
kerogens, stage oxidation will be necessary; 
preliminary oxidation with alkaline  per- 
manganate must be followed by more vigorous 
attack with a view to converting the “re- 
fractory’’ carbon into soluble products. 


Manufacture: Processes 
And Plant 


Industrial Progress in Synthetic 
Rubberlike Polymers, H. I. CrAMeEr, /nd. 
& Eng. Chem. 34 (1942) pp. 243-51. 


The general subject of synthetic rubber is 
of interest to those in the petroleum industry 
because of the derivation of the raw mate- 
rials from petroleum or from natural gas. The 
development of synthetic rubberlike polymers 
is being accelerated greatly by the national 
emergency. The annual production of these 
new vital materials has increased to the point 
where it can be expressed in tens of thousands 
of tons. Formerly the application of the syn- 
thetic rubbers depended upon their superiority 
in some specific respects as compared to 
natural rubber. With the completion of the 
new plants now planned and under construc- 
tion, sufficient of the synthetic product should 
become available so that attention can be 
given to-those tonnage applications involving 
simple replacement of the natural product. 
Over a score of synthetic elastic polymers 
have been produced on a commercial scale. 
The discussion of the paper is limited to a 
review of the raw materials required, the 
commercial syntheses, applications, and costs 
of the polymers of butadiene or derivatives, 
the polybutenes, the alkylene polysulfides, and 
the plasticized polyvinyl chlorides. The pro- 
duction capacity of synthetic rubber plants in 
the United States, built and in the course of 
construction, is discussed. The author be- 
lieves that we may survey with some satis- 
faction the progress made in the development 
of synthetic rubber in the United States dur- 
ing the last decade. In this period four new 
types of synthetic elastitc polymers were de- 
veloped: neoprene, Thiokol, Koroseal, and 
butyl rubber. Extensive knowledge of the 
chemistry and engineering involved in the 
production of a large variety of types has 
been acquired. Although the industry is an 
infant one, hardly out of the pilot-plant stage, 
it is growing rapidly, fed by a more than 
ample supply of cheap raw materials, and 
now, under the impetus of war production. 


Processing Synthetic Rubber, Chem. 
& Met. Eng. 49 (1942) p. 113. 


The synthetic rubber situation is briefly 
reviewed by the editors of Chemical & 
Metallurgical Engineering. Synthetic rubber 
has become of vital interest to the Victory 
Program as a result of the Japanese conquest 
of the rubber-producing and shipping district 
of the Far East. On January 12 the Federal 
yovernment announced a huge expansion of 
this infant industry. This means not only 
many large plants for the production of rub- 
ber, but numerous plants for the making of 
the raw and intermediate materials. The arti- 
cle includes brief discussions of Thiokol, neo- 
prene, Buna S, Buna N, vinyl chloride and 


~ polymers of isobutylene or Vistanex. 


Socony-Vacuum’s New Engineering 
Building, C. H. ScHitesman, Ind. & Eng. 
Chem., Anal. Ed. 14 (1942) pp. 192-4. 


It is noted that in recent years leading 
architects have familiarized themselves with 
the requirements of chemical laboratory 
buildings, but that the same attention has not 
been given to structures intended for eng!- 
neering laboratory use. In an engineering 
building provision must be made for the han- 
dling of bulky objects of considerable weight, 
for moving large quantities of materials and 
products, and for supplying utilities in 
quantities not generally associated with 
laboratory work. Socony-Vactuum’s new els!- 
neering building is described, a cross section 
of the building and a floor plan are included, 
together with several photographs of inter- 
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SUCH AS SWEETENING NATURAL GAS WITH 
CAUSTICS OR REMOVING IMPURITIES 


FROM OTHER PETROLEUM PRODUCTS.. 
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OTHER CARBON, GRAPHITE AND 


Carbon and graphite ground anodes pro- 
vide durable and economical ground 
connections for the cathodic protection 
of pipe lines, tanks and other metallic 
structures. 


* The word “ Karbate” is the trade-mark for a carbon 


er graphite base material impervious to seepage of 


fluids under pressure. 


















CARBON, GRAPHITE 
AND “KARBATE™ PRODUCTS WAYE 
sHown SUBSTANTIAL ECONOMIES 
ow MANY APPLIGATIONS iW 
THE OIL AND GAS \MDUSTRIES 


WATIONAL 











FURTHER ADVANTAGES 
OF CARBON RASCHIG RINGS 
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Beams, cylinders, tubes, tower sections, 
brick and other pre-fabricated carbon 
and graphite structural shapes are used 
in the construction or lining of equipment 
exposed to the action of corrosive ma- 
terials. 


LET US SHOW YOU HOW THEY CAN SAVE MONEY FOR YOU 
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“KARBATE”* PRODUCTS USED IN THE OIL AND GAS INDUSTRIES 
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Carbon, graphite and “Karbate” pipe, 
valves and fittings are used for the con- 
struction of processing or conveying 
equipment, heating or cooling coils and 
heat exchangers used in contact with 
corrosive fluids. 






























The words “National,” “Kempruf” and “Karbate” are trade-marks of National Carbon Company, Inc. 
April, 1942—A Gulf Publishing Company Publication, 















CHEMICAL ENGINEERS AND CONSULTANTS ON ALL WATER PROBLEMS 


That is a fair question to which we give this answer. Water 
is neither a standard raw material nor a standard product and 
its sources of supply are as varied as are individual water re- 
quirements. It is rarely suitable for either power or processing 
needs without conditioning before use. The solution of all 
problems relating to the conditioning and use of water is the 
business of the Betz consulting division whose services include: 


@ Analysis of requirements 

@ Plant design 

@ Preparation of Specifications 

@ Procurement of bids 

@ Evaluation of bids 

@ Supervision of erection 

@ Acceptance test runs 

@ Operating instruction for plant personnel 
@ Service maintenance 


This consulting service is available for a complete plant or 
for any single step in design or operation. 


Write us for information concerning your specific water prob- 
lems. A copy of a booklet “Questions Execu- 
tives Ask” will be sent without obligation. 





W.H. &L. D. BETZ 


General Offices and Laboratories: 
4552 Worth St. (Frankford), Philadelphia, Pa. 


REPRESENTED IN ALL INDUSTRIAL AREAS IN U. S. A. AND CANADA 


148 


Refiner & Natural Gasoline Manufacturer—V ol. 21, No. 4 











iors. The more important features in the de- 
sign of the building are described by the 
authors. 


Agitation. Power Requirements of 
Turbine Agitators, A. W. Hixson anp 
S. J. Baum, Ind. & Eng. Chem. 34 (1942) 
pp. 194-208. 


The available literature on the power re- 
quirements of agitating equipment is reviewed 
and classified. A dynamometer is the most 
suitable apparatus for measuring power input 
to agitating equipment, and a_ turntable 
dynamometer is described for measuring the 
torque requirements of a rotating agitator. An 
equation for the power requirements of a se- 
ries of dimensionally similar agitators is de- 
rived, and the experimental results are cor- 
related with it. The curve obtained for any 
single agitator design is similar in shape to 
previously obtained fluid flow curves, and in- 
dicates the existence of a laminar flow re- 
gion, a transition zone, a critical region, and 
a turbulent flow zone for agitating equipment, 
The limitations on the use of models for pre- 
dicting power requirements are indicated by 
these curves. A standard turbine agitator de- 
sign is established. and the effects of single 
variations from this design on power require- 
ments are investigated. An empirical method 
is developed for predicting the power require- 
ments of other agitators which differ in more 
than one manner from the standard design. 
Comparisons are made between predicted 
horsepower and measured horsepower for 
plant size equipment; the predicted values 
compare favorably with those actually de- 
termined. 


Products: Properties 


And Utilization 


Front-End Volatility of Gasoline 
Blends, N. B. HAsKett anp D. K. 
Beavon, Ind. & Eng. Chem. 34 (1942) 
pp. 167-70. 


The increasing complexity of light hydro- 
carbon processing in a modern oil refinery re- 
quires an adequate method for calculating the 
front-end volatility of various types of gaso- 
line blends. The purpose of the paper is to 
present a method of calculation, with related 
charts, that was developed for use in this 
connection, and which has given highly satis- 
factory results. The Reid vapor pressure and 
the A.S.T.M. 10 percent point are in general 
used as measures of volatility. Methods are 
presented for the calculation of these tests on 
blends of refinery gasolines with natural gaso- 
lines, butane fractions, and pentane fractions, 
A general relation between the Reid vapor 
pressure and the 10 percent evaporated point 
is an essential part of this method, as is a 
correlation for the prediction of the A.S.T.M. 
distillation loss from the C4 and Cs content of 
the stock. The accuracy of the method is 
good, on the order of + 0.2 pound per square 
inch for the Reid vapor pressure and + 2° F. 
for the 10 percent point. 


Liquefied Petroleum Gas in 1941, 
Chem. & Met. Eng. 49 (1942) p. 125. 


The liquefied petroleum gas industry has 
completed another year of progress, with an 
estimated marketed production increase of 
42 percent. During the year 1941 a marked in- 
crease in the industrial uses of liquefied gases 
occurred. The estimated domestic use of 
liquefied petroleum gas in 1941 was 222 mil- 
lion gallons, an increase of 65.5 percent over 
1940. It is now estimated that there are a 
total of 1,645,000 users of liquefied petroleum 
gas in the domestic and small commercial 
classification. In addition, 193 million gallons 
were used for industrial and miscellaneous 
purposes, and 29 million gallons for gas 
manufacture. Over 200 cities are now em- 
ploying or arranging to use undiluted butane 
or propane, or mixtures of these vapors with 
air, as the sole source of gas, or for standby, 
for peak load control, or for enrichment. New 
uses for the volatile hydrocarbons are begin- 
ning to require appreciable volumes of these 
materials. Among these are: butadiene for 
synthetic rubber, diolefins for plastics, pro- 
pane for nitroparaffins, and normal butane 
for conversion into isobutane in the manu- 
facture of aviation gasoline, Large quantities 
of butane will be used in the manufacture of 
aviation gasoline, and consequently those 
marketers who have had the policy of mar- 
keting propane for domestic gas purposes, are 
in a preferred position. 


Oxidation Characteristics of Pure Hy- 
drocarbons, R. G. Larsen, R. E. THORPE, 
AND F. A. ARMFIELD, Ind. & Eng. Chem. 
34 (1942) pp. 183-93. 


Most problems arising from the use of 
mineral oils in service are fundamentally re- 
lated to oxidation of the oil. This is par- 
ticularly true for modern high-output engines 
where the demand on fuels and lubricants is 
becoming most critical. Fresh'mineral oil con- 
sists essentially of hydrocarbons capable of 
furnishing satisfactory lubrication to movits 
parts. Under conditions of use, however, these 
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National Airoil Burners work equally well 


at any point between minimum and maxi- 


THROTTLES TO A WHISPER . . . QUADRUPLES WITH AMAZING SPEED 





mum capacity. Complete combustion of the 


heaviest and cheapest grades of oil and tar. 


Whether for Power, Processing or 





Ail ieee Type S.A, Burner 








Heat, fire your furnaces with National 
Airoil Burners. Experience a new effi- 
ciency and economy. They handle con- 
tinuous peak performance in all-out 
operating with safety and certainty. 


One-third of the country’s refiners use 
National Airoil Burners because of 
their rugged durability, dependability 
and economy. 








National Airoil Burners firing Dubbs Process l 


furnaces at a prominent Texas oil refinery. j 
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Based on 30 years specialization, our 


engineers will gladly advise on your com- 
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Four National Airoil Combustion Units, size 
No, 2, firing Dubbs Cracking Still with refinery 
by-product gas and sludge fuel oil—preheated 





air, forced draft. 


bustion problems. Write us without obli- 


gation. 


COMPANY, INCORPORATED 
1254 East Sedgley -Avenve 
PHILADELPHIA, PENNA. 
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hydrocarbons are converted to oxygenated 
products, properties of which we do not un- 
derstand and the formation of which we can 
control only within limits. These. products 
lead to lacquering, ring sticking, corrosion, 
sludging, and other engine problems. There is 
increasing indication from experimental and 
service observations that attempts to refine 
oils drastically—for example, to obtain ex- 
tremely favorable viscosity-temperature char- 
acteristics—have in some cases resulted in 
overrefining with respect to stability. From a 
study of the oxidation characteristics of pure 
hydrocarbons, useful information has been 
obtained relative to the effects of structural 
factors upon oxidation stability. Thus it was 
found that all saturated hydrocarbons, 
paraffinic or cycloparaffinic, behave similarly 
and are quite reactive. The aromatics con- 
taining a benzene ring attached to a satu- 
rated side chain or hydroaromatic ring are 
still more reactive, as a result of the activat- 
ing influence of the aromatic ring. In con- 
trast, naphthalene and other polynuclear aro- 
matics are very stable, apparently as a result 
of the formation of effective inhibitors upon 


oxidation. It is concluded that stability of a 
lubricating oil results, not from stability of 
the basic hydrocarbons, but from content of 


natural inhibitors. The article comprises a de- 
tailed presentation of the investigation, in- 
cluding the preparation and purification of 
the hydrocarbon, the physical properties of 
the hydrocarbon, and the results of the oxi- 
dative studies of the various hydrocarbon 
types. 


Temperature and the Lubricating 
Properties of Greases, D. Tazor, Engt- 
neering 152 (1941) p. 178. 


The author has developed a method for the 
analysis of the frictional forces between mov- 
ing surfaces. A metal plate slides against a 
loaded stationary hemisphere. The frictional 
force is measured by the deflection of an arm 
attached to the hemispherical surface by 
means of a moving film camera. Motion of 
two types was found to occur: (1) continuous 
smooth sliding, and (2) a series of jerks. 
Photomicrographs indicate that when the 
jerking motion occurs considerable wear of 
the sliding surface takes place. By the use 
of this apparatus it is possible to measure the 
frictional conditions at temperatures and 
loads similar to those encountered in practice 
and to examine the effectiveness of dopes on 
various greases. 
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HATEVER the type or grade of lubricant 
or fuel desired, the heart of the refining 


process lies in the heater. Here lies the 


answer to dependable, economical operation. 


For eighteen years Alcorn has been asked to 


solve all types of heating problems. And for 


eighteen years Alcorn has been able to answer 


such problems adequately. 


ALCORN COMBUSTION COMPANY 


SCHAFF BLDG., PHILADELPHIA 
SAN FRANCISCO 


LOS ANGELES 


HOUSTON 
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Micromethod for Identification - of 
Volatile Liquids, S. W. Benson, Ind. & 
Eng. Chem., Anal. Ed. 14 (1942) pp. 
189-91. 


In a previous paper a micromethod for 
identifying hydrocarbons by tehir physical 
properties using the vapor pressure of the 
material as one of the properties, was de- 
scribed. However, the vapor pressure meas- 
urements were limited to a small range of 
vapor pressures, from 1.0 to 30.0 mm. An 
apparatus has now been devised to measure 
vapor pressures up to the boiling point on 
samples as small as 3 cc, of gas at normal 
temperature and pressure. This apparatus has 
been incorporated into the previous system, 
with some minor changes. As a further aid 
in the identification of liquids; an adaptation 
has been made of a bromination titration to 
determine the olefin content. Data were taken 
on cyclobutane and on cis-2-butene. These are 
presented in the article in tabular and 
graphical form. 


Turbidimetric Determination of Poly- 
merized Hydrocarbons in Solution, B. 
FERGUSON, JR., AND M. D. Snyoer, Ind. & 
Eng. Chem., Anal. Ed. 14 (1942) p. 135. 


In dealing with unsaturated hydrocarbons 
subject to polymerization it is frequently 
necessary to determine the polymer conent in 
a solution of the monomer. Some users of 
these materials have empirical specifications 
for maximum polymer content based on the 
insolubility of the polymer in methanol or 
petroleum naphtha. The authors have en- 
deavored to reduce this procedure to a quan- 
titative method, applicable, for example, to 
the determination of polystyrene in styrene 
or other aromatics. It was found in two parts 
of absolute methanol added to one part of 
the sample will give a distinct cloud when 
0.0005 percent of polymer is present in the 
original sample. Use was made of a tur- 
bidimetric method. The method is described, 
end suergestinns are made for its extension to 
other products. 


Determination of the Aniline Point of 
Dark Petroleum Oils, B. B. Carr AnD 
M. S. Acruss, Ind. & Eng. Chem., Anal. 
Ed 14 (1942) pp. 105-6. 


The authors have developed a method for 
determining the aniline point of dark oils 
based on the visual observation of a thin film 
formed on the glass wall of the apparatus. 
The apparatus is described, and the method 
for its calibration and operation is outlined. 
The precision of the method is limited mainly 
by the precision with which the potentiometer 
ean be read, since the potentiometer reading at 
which the film around the thermocouple be- 
comes cloudy is highly reproducible. Duplicate 
determinations bv different operators check 
within 0.5° F. The apparatus is simple and 
inexpensive to construct. The ease and time 
of operation are comparable with the pro- 
nosed A.S.T.M. method for light-colored oils. 
Comparative results are given for the A.S. 
T.M. method and the dark-oil method when 
each of them is applied to light-colored oils. 


Determination of Free Sulfur in 
Lubricating Oil, H. Levin ann E. Sten, 
Ind. & Eng. Chem., Anal. Ed. 14 (1942) 
pp. 107-9. 


The increasing use of sculfurized fatty and 
mineral oils in lubricating oil has made it 
important to have a method for determining 
free sulfur in such products. The authors de- 
scribe a method that has proved satisfactory 
for determining free sulfur in pure petroleum 
lubricating oils. in such oils blended with 
fatty oils or sulfurized fatty or unsaponifiable 
oils, as well as in sulfurized fatty or sul- 
furized unsaponifiable oils themselves. The re- 
sults of typical analyses of commercial prod- 
ucts are given. Also a table of analyses of 
synthetic samples is included, in which the 
ealculated and actually-found sulfur content 
agree very well. 


Determination of Phosphorus in Lu- 
bricating Oil, H. Levin, F. P. FAarrett, 
AND A. J. MILLENDOoRF, Ind. & Eng. Chem., 
Anal. Ed. 14 (1942) pp. 122-3. 


The increasing use of lubricating oil addi- 


tives of the organizally combined phosphorus 


type emphasizes the need of a method for 
phosphorus determination. The authors briefly 
review the literature of the subject, and then 
describe their apparatus and reagent, as well 
as the procedure in analysis. The method, 
which the authors regard as simple and ac- 
curate, for determining organically combined 
phosphorus in lubricating oil involves ignition 
of the sample with sodium naphthenate which 
serves to bind the phosphorus in inorganic 
water-soluble form. The water solution of the 
phosphate is reacted to form ammonium 
phosphomolybdate, which is centrifuged, and 
the phosphorus is calculated from the volume 
of the precipitate. The method has been used 
for over three years, during which time it 
has been applied satisfactorily to new and 
used oils containing phosphorus organically 
combined as phosphate, phosphite, and phos- 
phatide. Results of typical determinations are 
given. 
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Horizontal Plate Filter 
SPARKLER MANUFACTURING COMPANY 


Sparkler Manufacturing Company, 
Mundelein, Illinois, is offering a new 
filter of horizontal plate design. The 
unit is offered in laboratory and pilot- 
plant sizes, which are identical with 
production ‘models. 

The model has the flexibility advan- 
tage of filtering various degrees of vis- 





Sparkler Filter (See sketch, right) 


cous materials and all models are port- 
able. The manufacturer claims that the 
units can use every know filter medium 
and they are particularly designed to 
take full advantage of all grades of 
porosity of diatomaceous earths. The 
design allows a buildup of the filter 
cake which eliminates any danger of the 
cake breaking or sliding off. The units 
may be jacketed for either steam or 
coolants, which allows a wide range of 
temperatures for filtering. 

These filters are supplied with a pat- 
ented built-in scavenger plate, which 
eliminates an unfiltered holdover. 

The laboratory construction consists 
of three horizontal plates, 8 inches in 
diameter, mounted in a cylinderical filter 
tank which is enclosed. The filtering 
area is one square foot with a cake 
space displacement of 144 cubic inches 
and holds two pounds of filter aid. It is 
equipped with a quarter - horsepower 
motor to drive the liquid pump that can 
be used for transfer purposes. 

Larger models are constructed for ca- 
pacities into thousands of gallons per 
hour. They are available in bronze, cold 
rolled or stainless steel. 


Protective Lighting 


WESTINGHOUSE ELECTRIC AND 
MANUFACTURING COMPANY 


Westinghouse Electric and Manufac- 
turing Company, Westinghouse Light- 
ing Division, Cleveland, Ohio, has an- 
nounced Fresnel luminaries, for protec- 
tion of properties against. sabotage. They 
are provided in two series, SF-180 and 
MF-180, for series and multiple circuits 
re spectively. 

Units can be mounted on poles and 
building walls and consist basically of a 
od with socket and receptacle, mount- 

‘ bracket, a reflector and lens assem- 


The hood is made of cast iron. The 
lower part of the casting has a flange 
fo: watershed and breather to avoid 
creation of a vacuum due to sudden 
cooling of the luminaire by rain. Mois- 
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ture-proof felt gaskets form a weather- 
proof and bug-proof seal between the 
hood and the reflector. Units with side 
mounting plates are gasketed with gra- 
phitized asbestos. 


Cement-Asbestos Pipe 
UNITED STATES STONEWARE COMPANY 


United States Stoneware Company, 
Akron, Ohio, has a new product in a 
combination piping of cement and as- 
bestos, designated “Roxite.” Patented 
sleeves and fittings are available for as- 
sembly. 

The pipe is especially designed for 
handling of a wide range of highly cor- 
rosive substances, for transporting 
processing water which must be kept 


free of metallic contamination and other 
services. Its corrosion resistance allows 
its use in handling fumes and gases in 
ventilation ducts and stacks. 

For more severe duty it is available 
with an impregnated or synthetic coat- 
ing which offers adequate protection 
for many high corrosive conditions. 


Multi-Point pH Recorder 
CAMBRIDGE INSTRUMENT COMPANY 


Cambridge Instrument Company, 
3732 Grand Central Terminal Building 
New -York, has developed the Multi- 
Point pH Recorder, which gives a sin- 
gle chart record of pH at separate 
points in a fluid system. It proves a 
continfious picture that allows an op- 
erator to continuously see the effective- 












For Boilers, Tanks or Other Vessels 


The EDWARD SOPH THERMOSTAT 


ideal for Crude Oil 
Heating When Treating 


© Low. First Cost 

® Corrosion Resistant Diaphragm 

® Throttling in Action. Entirely Self Contained 

® Regulations Made Only by Indicator; 
No Inside Adjustments 

¢ Can Be Adjusted Within a Minute’s Time 
Without Shutting Off Gas 

® Maintains Correct Low Temperatures 
Automatically 


IMMEDIATE SHIPMENT FROM TULSA STOCKS 
For Complete Information Write— 


OUTSTANDING FEATURES 





TULSA, OKLAHOMA 


CORROSION RESISTING 





EQUIPMENT 





ness of the process or treatment in use.- 


The illustration is an actual> record 
from a condensate system. The instru- 
ment which provides these records is 
conventional in appearance but incor- 
porates- an advance -in circuit design 
which permits installation of the meas- 
uring electrodes at separate sampling 
points in the plant. They are connected 
electrically to the record which may be 
considerable distance away. 

The system will have application in 
refining plants in the power plant as 
well as in processing, such as in neu- 
tralizing feed stock. Crudes that contain 
considerable mineral salts which pro- 
duce acids are usually neutralized with 
ammonia in the bubble towers of the 
pipe stills to prevent corrosion of con- 
denser tubes. Continuous pH indication, 
to properly control the flow of am- 





H-W Type 850 


Displacement Type 
LEVEL CONTROLLER 





THE ecognize 
LEVEL CONTROLLER 
FOR ALKYLATION UNITS 


Because the combination of Displacement Float 
action and Torsion Tube Stuffing Box Assembly, 
produces excellent control of all liquids under 
any working pressure. 





THE ONLY LEVEL CONTROLLER WITH 


STUFFING BOX 
oe 0 0 © © © © «© LEAKAGE 
ecoccccecccec cc o FRICTION 


ASK THE MEN WHO OPERATE THEM 





information on all HANLON-WATERS Equipment 
available at representative nearest you 


HANLON - WATERS, INC. 


TULSA, OKLAHOMA 
New York, Chicago, ee “goes St. Louis, 
Denver e 


Shreveport tte, La.; Fort Worth, 
Houston, Corpus Christi, teaphen and Odessa, Texas. 
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pH Recorder 


monia, is but one of many practical ap- 
plications in refining. 


Portable Substations 


WESTINGHOUSE ELECTRIC & 
MANUFACTURING COMPANY 


Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Penn- 
sylvania, has issued Bulletin B-2281, de- 
scribing portable substations for emer- 
gency power. Units with voltage ratings 
up to 69 kv and capacities up to 4500 
kva are discussed. Various parts that 
make up a portable substation are point- 
ed out. Core and heat-exchanger fea- 
tures and forced-flow cooling are de- 
scribed, with a note on automatic pro- 
tection. 


Butterfly Valve 
R-S PRODUCTS CORPORATION 


R-S Products Corporation, 4530 Ger- 
mantown Avenue, Philadelphia, has a 
new butterfly valve for emergency duty. 

This solenoid-operated valve provides 
two-position control, either automatic 
opening or wedge-tight shut-off in case 
the electric power fails or is turned off 





R-S Butterfly Valve 


due to any war emergency. In an open 
position the butterfly vane is held open 
by the magnetic action of the solenoid. 
When the electric power is shut off the 
trigger is tripped and the counter 
weight closes the butterfly vane by 
gravity, wedge-tight against the body 
of the valve. 
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In case of fire due to incendiary 


‘ bombing, for instance, the valve in a 


gas or chemical line would be set for 
automatic closing. Should explosive or 
poisonous gases escape, automatic open- 
ing of an air-pressure line would mini- 
mize the danger of personal injury or 
property damage. 

The valve itself can be constructed. of 
any metal alloy and in various sizes for 
air, gas, steam, oil, hydraulic and other 
services. Must be reset by hand. 


High-Pressure Trap 
THE STRONG, CARLISLE & HAMMOND 
COMPANY 


The Strong, Carlisle & Hammond 
Company, 1392 West Third Street, 
Cleveland, has introduced a_ welded- 


steel trap for draining lines up to 600 
pounds pressure at temperatures as high 
as 750° F 























fom High- Pesioun Trap 


All operating parts are of proved de- 
sign and construction, including stain- 
less bucket, Anum-Metl valve-seat-pins, 
patented anti-balancing device, and 
easily inspected, internal bolted-in seat. 

Trap body is seamless steel tubing 
with steel cover. All welds are fabri- 
cated by certified methods and opera 
tors. Each trap is hydrostatically tested 
at twice rated pressure plus operating 
test on steam. 


Bomb Crater Clamp 
M. B. SKINNER COMPANY 

M. B. Skinner Company, South Bend, 
Indiana, has announced development of 
a new ‘clamp, the Skinner-Seal Bomb 
Crater Clamp, for use in repairing gas 
and water mains where a gap has been 
blown out by an explosion. 

Developed at the request of a West 
Coast gas company, the new adapter 
makes use of standard Skinner-seal bell 
joint clamp parts to splice a proper 
length of steel pipe to fill in the gap in 


-broken main, with minimum delay. Con- 


nection is made between main and steel 
pipe at each end of gap. Flanges, welded 


Box 





Bomb Crater Clamp 
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0 Lifihg Changes... 


TO USE THESE NEW HOMESTEAD LEVER-SEALD VALVES 
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For engineering facts 
about these and other 
Homestead Valves, write 
for your copy of Valve 
Reference Book No. 38. 
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FACE TO FACE DIMENSIONS 


7 
IDENTICAL 


Now you can have the advantages 
of Homestead Lever-Seald Valves on 
replacements, without the expense 
and difficulty of piping changes. Face 
to face dimensions of this new Home- 
stead series are identical with those 
of corresponding size wedge gate 
valves. Simply bolt these new Lever- 
Seald Valves between present flanges, 
and your valve troubles end! Power- 


ful leverage gives extra ease of open- 





























ing or closing under the toughest 
service conditions. Other advantages 
include quarter-turn operation, pro- 
tected seating surfaces, straight line 
flow, and a leakless seal without lu- 
brication. Available for working pres- 
sures from 150 to 800 pounds; a choice 
of metals and alloys for longest serv- 
ice at lowest cost-per-year. Write your 
needs for specific recommendations 
by our engineering department. 
MAKERS OF 


PEAK PERFORMANCE” Jom 
VALVES FOR 
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to center tube, act as anchor rings for 
bolts. 

Of interest, also, in connection with 
air raid precautions, the Skinner-seal 
split coupling clamp quickly repairs 
breaks in the main which are apt to 
occur for some distance on each side 
of the bomb crater. 


Strip Welding 
PROGRESSIVE WELDER COMPANY 


Progressive Welder Company, De- 
troit, Michigan, has devised an installa- 
tion for welding ends of strips. It 
consists of two air-operated series-con- 
nected guns for spot welding, a notched 
bar to locate welds, and a _ control 
handle to move the gun along, the entire 
assembly being supported from an I- 


beam section, above which is located 
the welding transformer. To weld strips 
together, the operator moves the gun 
to the first notch. This trips a switch, 
causing welds to be made. The gun is 
pulled along to the second notch, 
causing another pair of welds to be 
made, for as many welds as needed for 
the specific strip width. A button is 
provided on the control handle to pre- 
vent closing of the welding circuit when 
the gun is returned to starting position. 


Glass Sampling Line 
LEEDS & NORTHRUP COMPANY 

Leeds & Northrup Company, 4934 
Stenton Avenue, Philadelphia, has an- 
nounced a heavy-walled glass tubing, 
which brings continuously flowing flue- 





BUILDING A CRACKING FURNACE? 





Construction view of a cracking furnace designed by the Re- 


fractories Division of the M. 


Kellogg Company, Jersey City, N. J. 


... Here’s why it pays to use 
LIGHTWEIGHT INSULATING FIRE BRICK 





RMSTRONG’S Insulating Fire Brick 

weigh only 4 as muchas ordinary re- 
fractories, yet retard heat flow 3 times as 
well. In other words, Armstrong’s Brick 
give you 9 times as much insulating value 
per pound. Thus light 414” walls and arches 
of Armstrong’s Brick are more efficient and 
save more fuel than regular 9” masonry 
constructions. Lightweight construction 
also saves on steel supports and on foun- 
dations—especially important where it is 
difficult to get solid footings. 

Low heat storage is an important 
characteristic of Armstrong’s Refractories 
because it speeds heating and cooling. Thus 
furnaces can be entered much sooner when 


repairs and replacements are necessary. 

All five types of Armstrong’s Brick (for 
temperatures from 1600° F. to 2600° F.) 
rate high in hot and cold strength, spalling 
resistance, uniformity; all have ample re- 
fractoriness for the use intended; all are 
easily cut and shaped right on the job. 
They offer real savings in furnace con- 
struction and operation. 

There’s a lot more you'll want to hear 
about lightweight construction with Arm- 
strong’s Insulating Fire Brick. Why not 
write for full facts today? Arm- 
strong Cork Company, Insulat- 
ing Refractories Department, 
1001 Concord St., Lancaster, Pa. 





ARMS TRONG’S 


INSULATING 
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Glass Sampling Line 


gas samples from primary filter to the 
cell assembly in the Micromax Cog re- 
cording equipment. This allows the flue- 
gas sample to come in contact with 
glass only from the time it leaves the 
stack until it leaves the measuring cell, 
and eliminates corrosion. 


Mixer Bracket 
ECLIPSE AIR BRUSH COMPANY 

Eclipse Air Brush Company, 400 
Park Avenue, Newark, New Jersey, has 
announced the addition of two V-shaped 
brackets to hold its direct-drive air- 
motored agitators. These brackets are 
made in two sizes: to fit 30- and 50- 
gallon drums. 

There is a screw clamp at the side 
of the bracket to allow for variations 
in the sizes of the drums, and to insure 
steadiness of the Pneumix agitator. The 
mixer can be adjusted to any angle. 

The use of the Pneumix with the new 
holder does not in any way change the 
spark-free operation of the mixer which 
retains all its properties of variable 
speeds, light weight, quiet, splash-free 
performance. 


Heat Transfer Mechanism 
THE GIRDLER CORPORATION 

The Girdler Corporation, Louisville, 
Kentucky, is introducing its Votator 
heat-transfer mechanism to the petro- 
leum industry. The unit has been em- 
ployed previously as an intergral part 
of complete processing equipment for 
a special group of industries. . 

The basic features of the mechanism 
are continuous operation under pres- 
sure in a closed system, and extremely 
rapid rate of heat transfer. The latter 
results from the high ratio of heat 
transfer surface to volume of material. 

With only a thin wall separating the 
product from the heat-transfer medium, 
the rate of heat transfer is extremely 
fast. The action of the revolving scraper 
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Newly revised Bulletin 

reel §— covers experiences from 

M ON EL field and laboratory with 

NICKEL INCO Nickel Alloys in 
AND INCONEL 

INOIL REFINING | 





many applications. 














Your refineries, like all others, are 

doubtless going all out in the common 

effort for victory. An interesting and 

timely booklet in this regard is the re- 

DISTILLATION vised Inco Bulletin C-2, “Monel, Nickel 
_ CATALYSIS ] and Inconel in Oil Refining.” 

Bulletin C-2 covers the latest experi- 
itine ence on the use of Monel,* Nickel and 
LUBE PLA NT Inconel* in distillation, catalytic proc- 

esses, treating, lube plants and other 
phases of refining. New, authoritative 
and complete data is given on the forms 
L NICKEL COMPAN in which Inco Nickel Alloys are made, 
OMPANY, INC : , 
ik ties oe properties of these metals, and fabricat- 
| ing instructions. 
For your copy of the new Bulletin C-2 
simply mail the coupon below. 


FIRST THINGS FIRST 
With the Nation at war, supplies of Monel, Nickel and 
‘*Monel’” is a registered THE INTERNATIONAL NICKEL COMPANY, INC. 


Nickel Alloys are needed for our armed forces. All ef- 
forts must now be aimed toward victory. In the mean- trade-mark of The Inter- 
time The International Nickel Company will continue pa ia hk ee as. 67 WALL STREET NEW YORK, N. Y. 
to issue information which it is believed will be of in- alloy ini pproxi ly two- ' 
terest to metal users who are concerned with the war thirds nickel and. one-third copper. 
needs of today and the peace-time progress of the future. 

Sa eee ee eee eee eee eee Sa aaaanaeaeae = OW. 3-28.42 





THe INTERNATIONAL NickEL Company, INc., 67 Wall Street, New York 


Gentlemen: Please mail copies of the new revised edition of Bulletin C-2. 


Title 








. 
5 Name 
. 
4 
‘ 
s 





Company. 
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blades quickly removes the film from 
the wall, thus continuously exposing 
the heat-transfer surface to the incom- 
ing product. 

This feature of high ratio of heat- 
transfer surface to volume, and the con- 
tinuous, closed operation of the mecha- 
nism, offer many important advantages, 
according to the manufacturer. 

The process makes it possible to get 
high K_ value, uniform temperature 
throughout the product and accurate 
temperature control. The high ratio of 
surface to volume permits change in 
temperature of the product through a 
wide range in the shortest possible time. 
The heat transfer is so rapid that many 
products can be super-cooled well be- 
low the crystallization point and dis- 
charged “from the Votator in a liquid 
state. The scraping and mixing action of 
the blades assures uniform temperature 


Steel 


VALVES! 


Cast and Forged 


Cast Iron VALVES 
—Standard and 
High Pressure 





Every Type Used in an 
Oil Refinery 


All Expertly Recondi- 
tioned and GUARAN- 
TEED to Perform Like 
New. 


Priorities 


YOU SAVE 25% TO 40% 


Over Cost of New Valves 





For 8 years, a division of our 
plant has specialized in recondi- 
tioning valves for major oil com- 
panies and the U. S. Government. 
Our shops are equipped with tke 
most modern and efficient tools 
and facilities for rebuilding valves. 
Every valve has been expertly re- 
ground, reseated, repacked and 
hydrostatically tested. GUARAN- 
TEED to give same service as new 
valves, 


DON’T DELAY. Order your valve 
requirements NOW and save 25% 
and more! We can also make im- 
mediate shipment of reconditioned 
flanges — ells — tees — and other 
fittings at savings of from 25% 
to 40%. Order TODAY. 


Brown-Strauss Corporation 


1446 Guinotte .... . Kansas City, Mo. 
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change in the product as it progresses 
through the annular space between the 
mutator shaft and the heat-transfer 
tube. 

Products may be heated or cooled 











(1) PRODUCT CONNECTIONS 

(2) PRODUCT CHAMBER 

(3) HEAT TRANSFER MEDIUM CONNECTIONS 
(4) HEAT TRANSFER MEDIUM CHAMBER 

(5) HEAT TRANSFER TUBE 

(6) MUTATOR SHAFT 

(7) SCRAPER BLADES 

(8) INSULATION 





( *SECTION AA 
Votator Heat Transfer 


—- 


without contracting the atmosphere, due 
to the fully enclosed design of the unit. 
Conversely, predetermined amounts of 
gas may be incorporated into the prod- 
uct. 

The unit also can be used to make a 
uniform mixture or to emulsify a mix- 
ture of products while the temperature 
is being changed. 

Low-temperature refrigerants or high- 
temperature steam can be used for the 
heat-transfer medium. The metal jacket 
surrounding the heat-transfer medium 
is heavily insulated, and the tube as- 
sembly is protected by a substantial 
metal cover. 

The arrangement of the connections 
for the product and for the medium per- 
mit varied piping hook-ups. 

Multiple assemblies may be used for 
both heating and cooling the product. 


Air Powered Pump 
EASTERN ENGINEERING COMPANY 

Addition of a new model to its line of 
midget size pumps has been announced 
by Eastern Engineering Company, New 
Haven, Conn. Designated as Eastern 
Model “D” Air Powered Pump its main 
features are: air powered motor makes 
it explosion proof; variable performance 
(controlled by varying speed of air 
motor); performance characteristics in 
relation to size. 

Pump may be used in all industrial, 
pilot plants, laboratory and experiment- 
al applications where explosion proof 
unit is necessary and where compressed 
air is available. Its size is 54x6x/7 
inches and weighs 10 pounds. Motor is 
1%4-horsepower, ball bearing air motor 
(vane type). 


Oil Removal Filter 
COCHRANE CORPORATION 


Cochrane Corporation, Seventeenth 
and Allegheny Avenue, Philadelphia, 
has perfected a filter for the removal of 
oil from the condensed exhaust of 
steam-driven pumps and reciprocating 
pumps. 

Oil that exists in emulsion or a fine 
state of division must be coagulated 
prior to removal by filtration, and for 
this aluminum sulphate and caustic soda 
are used. Before entering the filters the 
condensate is given a treatment of ap- 
proximately one grain of aluminum sul- 
phate and one-half grain of caustic soda 
per gallon. The resultant aluminum hy- 
drate precipitate forms a flock which 
coagulates the finely divided. oil parti- 
cles, thus holding the oil on the surface 
of the filter bed. 





The operation of the filter is simple. 
The contaminated water enters the filter 
at the top and leaves from the lower 
connection. The entering water passes 
through the adjustable orifice, which 
causes sufficient resistance to shunt a 
small proportional amount of water 
through the coagulant tank, wherein it 
becomes saturated with alum and de- 
livers alum to the filter side of the orifice 
at a rate proportional to the rate of 
flow through the adjustable orifice. 
When using sufficient coagulant, the fil- 
ter bed retains the suspended matter at 
its surface and permits only a crystal 
clear water to pass through. When the 
pressure loss through the filter bed be- 
comes excessive, the filter should be cut 
out of service and back-washed. 


Indicating Lamp 


WESTINGHOUSE ELECTRIC & 
MANUFACTURING COMPANY 
Westinghouse Electric & Manufac- 

turing Company, East Pittsburgh, 

Pennsylvania, has introduced a new in- 

dicating lamp for use on control desks 

and panel boards. 
Known as the Minalite, the lamp has 

a rectangular-shaped lens designed for 

extreme angular visibility. Receptacle is 

made of one-piece moulded material 
and is suitable for mounting on panels 

1/16 to 2 inches thick. Resistors as part 

of the unit are used for line voltage rat- 

ings between 50 and 250 volts. 
Pressure-type leaf-spring contacts es- 

tablish connections with the slide-base 
telephone lamp having a rating of .032- 
.038 amperes, 24 volts. The rectangular 
lens assembly is held in place by steel 
spring clips engaging in retaining 
grooves of the receptacle. A chromium 
metal holder encases the lens and spring 
clips. Terminals of standard 10-32 hard- 
ware are accessible in the rear. 


Electrophotometer 
FISHER SCIENTIFIC COMPANY 

Fisher Scientific Company, Pitts- 
burgh, has a new AC model Electropho- 
tometer for colorimetric analysis. Con- 
struction is such that it can be used 
by either non-technical workers or 
technicians. 

It has been so designed that the num- 
ber of controls and manipulations have 
been reduced to a minimum. The elec- 
trical circuit and controls are so 
arranged that the user is not required 
to know the theories involved nor is it 
necessary to employ complicated math- 
ematics to arrive at results. When the 
instrument has been plugged into an 
ordinary light socket a reading can be 
had in less than a minute. 


Sweeping Compound 
PHILIP CAREY MANUFACTURING COMPANY 

Philip Carey Manufacturing Com- 
pany, Cincinnati, has compounded an 
asbestos floor sweeping compound, 
Carey Grease Ball Asbestos Sweeping 
Compound, which contains neither acids 
nor caustics and will not cause erosion. 
It eliminates the danger of slipping and 
fire hazard due to oil or grease ac- 
cumulations. 

It is applied by sprinkling on the 
deposit. Heavy grease may require pre- 
vious soaking with kerosene. Scrubbing 
with a broom causes absorption of the 
deposit which then can be swept away. 
A further advantage is that the com 
pound can be reused until thorough!y 
soaked. 
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SOMPRESSOR® 


AND VACUUM PUMPS 





Exceptionally low operating cost, resulting in all-around satis- 
factory performance of initial installations, has resulted in many 
repeat orders for Fuller Rotary Compressors and Vacuum Pumps. 


Fuliee Woteston ave, hadit. toe Many of these are installed in the oil fields today . . . one company 

capacities to 1800 C.F.M. actual operates 12, another 31, another 7, another 9, and so on. When de- 

eet delivery, pressures to | mands increase, these users invariably purchase additional Fullers. 

29 90. sneha rcfarsed in 3c, | They’re taking advantage of the years spent by Fuller engineers in 

Seneenntnie the development and refinements incorporated in these highly effi- 
cient machines. 


Bulletin C-5, just off the press, fully illustrates and describes these 
units. Send for acopy today and become better acquainted with Fullers. 

















FULLER COMPANY 


CATASAUQUA, PENNSYLVANIA 


Chicago: 1144 Marquette Bldg. 
San Francisco: 320-321 Chancery Bldg. 


PIONEERS OF HIGH-EFFICIENCY ROTARY COMPRESSORS 
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PALMETTO PETE 





NON-SCORING 


PELRO’ 
saves shafts, vues, stems 


PELRO Self-Lubricated Packing 
makes a hit with plant engineers 
and maintenance men because it 
saves them repacking time, labor 
and expense. 


Pumps, valves, and other equip- 
ment give longer, more trouble- 
free service when packed with 
PELRO, because its abundant sol- 
vent-proof lubricant protects shafts, 
rods and stems from scoring. 


oF WORKING SAMPLE 


Just send us your name and address, 
stating size and operating conditions for 
packing, and a generous sample will be 
sent you without charge or obligation. 


*Reg. U. S. Pat. Off. 
GREENE, TWEED & COMPANY 


Bronx Blvd. at 238th Street 
Came New York N. Y. 





9 out of 10 who try them, 
buy them 
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* BUSINESS NOTES x 


Newquist Advanced By 
Allis-Chalmers Company 


Ralph R. Newquist has been named 
assistant to Walter Geist, vice president 
of Allis-Chalmers 
Manufacturing Com- 
pany, Milwaukee. 
Previous to the pro- 
} motion he was man- 
ager of the Houston 
office, where C. W. 
Schweers is now in 
charge. 

Newquist has 
served in district of- 
fices at Chicago, 
Pittsburgh and Bos- 
ton having been with 

= the company since 

1924. 

sinikataneaaed Edwin H. Brown 
has been elected a vice president of 
Allis-Chalmers and will be in charge of 
engineering and development. He has 
been manager and chief engineer of the 
engine and condenser department for 
the past seven years. 








cd 


Staff of Bailey Meter 
Company is Enlarged 


The field engineering staff of Bailey 
Meter Company, Cleveland, has been 
enlarged by the following additions: 

J. T. Elder and J. E. Wood to At- 
lanta, J. E. Luppold to Seattle, E. P. 
Nye to Buffalo, R. B. Pogue to Mil- 
waukee, W. D. Hilborn to Houston, J. 
J. Haslam to Kansas City, J. J. Wilber 
to Cleveland, C. E. Hicks to New York, 
J. R. Powell to Pittsburgh, S. G. Duke- 
low to Denver, R. V. Johnson to Chi- 
cago, W. D. Robinson to Boston, and 
C. C. Holtzman to Philadelphia. 


Vice Presidents of 
General Electric 


T. F. Barton, New York, and W. B. 
Clayton, Dallas, have been elected com- 
mercial vice presidents of General Elec- 
tric Company. Each has been district 
manager over a period and will continue 
in those activities. 

Barton entered the employ of the 
company in 1906, following graduation 
from Clemson College. He became dis- 
trict engineer in the New York territory 
in 1927, was appointed assistant mana- 
ger in 1929 and manager, January 1, 
1941. He has twice won the Howard A. 
Coffin award, the highest honor the 
company bestows on its employes. 

Clayton came to General Electric 
Company as a student engineer in 1905 
after graduation from Alabama Poly- 





T. F. BARTON W. B. CLAYTON 





technic Institute. In 1924 when the 
Southwest district was organized he 
went to Dallas as manager of the cen- 
tral station department and assistant 
manager of the district. He became dis- 
trict manager in November, 1939. 


General Electric Company 
Producing Welding Films 


Six one-reel, all color sound motion 
pictures designed to help speed war ef- 
forts through the faster and better 
training of welding operators are being 
produced for General Electric Company. 

When completed the pictures will be 
made available to public, private, and 
industrial welding schools, as well as to 
other interested groups. The first of the 
pictures covers the fundamentals of arc 
welding. It is scheduled for general re- 
lease about April 20. 

The other pictures will be available 
about June 1, and will deal with tech- 
nique of arc control and electrode ma- 
nipulation for all welding positions, 
using both direct- and alternating-cur- 
rent equipment. 

Because they will show for the first 
time just what actually goes on inside 
the arc, the “Inside Arc Welding” pic- 
tures will be of great interest to the ex- 
pert welder as well as the beginner. 
Through the application of new methods 
of lighting, the all-color pictures will 
show the electric arc in operation, re- 
vealing details of the arc and crater im- 
possible to photograph previously. 

Ingenious animated cartoons and ac- 


CATALYSIS 


Inorganic and Organic 


By SOPHIA BERKMAN, JACQUE C. MORRELL 
and GUSTAV EGLOFF 
(Research Laboratories, Universal Oil Products 
Company) 





Catalysis, including inorganic and or- 
ganic reactions in both pure and applied 
science, has been studied with steadily 
augmenting intensity for more than one 
hundred years. In many varied fields of 
science and industry, Catalysis has 
come to occupy a revolutionizing posi- 
tion, a fact clearly emphasizing the im- 
portance of a thorough knowledge of the 
subject. 
CONTENTS 
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GETTING THE MOS7 FROM YOUR THERMAL INSULATIONS... 
We! 


NUMBER 2 in a series of messages 
to American industry devoted to 
conserving heat, improving opera- 
tion and increasing production 


through modern insulation practice. 
One reason why certain trees have a life span 


measured in centuries is that they are protected by 
bark that does not deteriorate with the passing of 


% EHRET’S 85% MAGNESIA and other Ehret heat —stthe years. Similarly, some insulating materials, such 
insulating materiais are fully treated from the as Ehret’s 85% Magnesia, have a proven record of 


standpoint of characteristics, selection and applica- 
tion in a new 176-page 
Heat Insulation Hand- tain initial insulating efficiency. 
book. If will be sent, 
without obligat on, to Under the stress of present day demands on hot 


long service life and a time-tested ability to main- 


anyone interested in get- =» hining and equipment, it is all the more important 
ting the most from thermal 


insulations. Write for your 
copy of Handbook F204. tions which have proven performance records. 


| HRE MAGNESIA MANUFACTURING CO. 
QP VALLEY FORGE, PENNA. 7 


... THERE IS AN EHRET DISTRIBUTOR OR CONTRACTOR IN EVERY INDUSTRIAL AREA 


to make certain that you specify only those insula- 
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WHY SMOOTH-ON 


is a war-time necessity 
in every refinery 








Uninterrupted production is essential 
today, You can’t afford to permit leaks 
and breaks in plant equipment or pipe 
lines to hold up plant operation a mo- 
ment longer than absolutely necessary. 

With SMOOTH-ON No. 1 at hand, 
you will be prepared to make many 
kinds of repairs that would otherwise 
require dismantling of apparatus, 
lengthy delays, and even replacements 
of parts that are now hard to get. 


Cracked casings of pumps, heaters, 
valves, process equipment, etc., leaky 
seams, joints, connections, etc., loose 
machine parts, fixtures, brackets, etc. 
... these are some of the many operat- 
ing troubles that you can repair speedily 
and economically with SMOOTH-ON, 
the iron repair cement of a thousand 
uses. 

That is why SMOOTH-ON is a neces- 
sity in every plant . .. in war times 
particularly. 

Buy SMOOTH-ON in 7-oz., 1-lb. or 5-Ilb. 
cans or 25-lb., 100-lb. kegs at your supply 


house, or if necessary, from us. For your pro- 
tection, insist on SMOOTH-ON, used by engi- 


neers since 1895. 


40-Page Handbook 
Explains How 


This useful manual, illus- 
trated with 170 diagrams, 
gives concise, simple sug- 
gestions that will save you 
time, labor and expense on 
repair and maintenance 
jobs all around the plant. 
A real necessity for every 
engineer, and will be sent 
you FREE if you fill in and return the coupon. 








SMOOTH-ON MFG. CO., Dept. 11 
570 Communipaw Ave., Jersey City, N. J. 


Please send the free protractor and copy of 
Smooth-On Handbook. 


Tere rr eee eee ee eee eee eee eee eee eee ee eee eee eee 


Do it with 
SMOOTH-ON 
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tual welding shots will be combined to 
add punch to the treatment of the sub- 
ject. Featured in the cartoons will be 
“Toe Magee, the Welder” a timid, but 
likable character created by Hollywood, 
especially for the job. 

Information as to how to obtain the 
pictures will be supplied by the Visual 
Instruction Section, Publicity Depart- 
ment, General Electric Company, Sche- 
nectady, New York, or the nearest Gen- 
eral Electric office or arc welding dis- 
tributor. 


Name Changed to 
Infilco Incorporated 


After 48 years, International Filter 
Company, Chicago, has changed its 
name to Infilco Incorporated. 

Organized during the early days of 
water purification, Infilco’s first activi- 
ties were in the design and development 
of filters and filter-plant equipment. 
Thirty years ago the company started 
manufacture of water softeners, chemi- 
cal feeders, and flow controllers. 

Today, with its products including 
cation and anion exchange materials, 
silica gels, brine stabilizers, clarifiers, 
catalysts—as well as equipment of every 
type and size needed to meet modern re- 
quirements of water conditioning, boiler 
feedwater purification and trade waste 
treatment—the officials felt the company 
should have a name of broader scope. 

The name Infilco Incorporated was an 
obvious selection since it was adopted 
as the registered trademark more than 
10 years ago—when 60 or 70 percent of 
the equipment manufactured was already 
other than filters. For the past decade 
the name “Infilco” has identified its 
zeolite water softeners, hydraulic con- 
trols, lime-soda_ softeners, accelator 
stabilizers, chemical feeders, filter-plant 
equipment, etc., which have been in- 
stalled by the petroleum industry. 





Electronics Control 
Organized by GE 


General Electric Company, Schenec- 
tady, New York, has organized an Elec- 
tronic Control section within the indus- 
trial control division. Allen E. Bailey, Jr. 
has been named as manager of sales and 
William D. Cockrell is the engineer of 
the new section. 


B. W. Clark in Charge of 
Westinghouse Sales 

B. W. Clark, vice president in charge 
of the Westinghouse Electric and Manu- 
facturing Company’s merchandising di- 
vision, has been elected vice president 
in charge of sales. In this capacity he 
will be responsible for the coordination 
of all sales of the company and its sub- 
sidiaries. He also is president of West- 
inghouse Electric Supply Company. His 
new duties will involve moving his head- 
quarters from Mansfield, Ohio, to Pitts- 
burgh. 

He has been engaged in electrical 
merchandising for 35 years. In 1906 
he joined Robertson-Cataract Electric 
Company at Buffalo. In 1925 he became 
a special representative of Westing- 
house Electric Supply Company and 
four years later was elected its general 
manager. He became a vice president 
and director seven years later and was 
chosen president of the supply company 
five years later. He was elected a vice 
president in charge of merchandising for 
Westinghouse Electric and Manufac- 
turing Company in 1941. 


Power Specialty Company 
Has Cochrane Meters 

Power Specialty Company, Houston, 
has been appointed to represent Coch- 
rane Corporation, Philadelphia, in south- 
eastern Texas for the sale, installation 
and service of its line of meters. Power 
Specialty Company is also distributor 
of products of Centrifix Corporation, 
Erie City Iron Works, Hays Corpora- 
tion, J. E. Lonergan Company and The 
Lummus Company. 


French E. Dennison to 
Ordnance Department 

French E. Dennison, who has been in 
charge of small commercial refrigeration 
development for York Ice Machinery 
Corporation, has been called by the 
War Department to serve as chief in- 
spector for the Philadelphia ordnance 
district. 


Keller Advanced By 
Copperweld Company 

Paul Keller has been advanced to the 
management of sales of tool, stainless 
and special steels for Copperweld Steel 
Company, Warren, Ohio. He has been 
manager of the Cleveland sales district. 


Kersh is Westinghouse 
Manager for Houston 

Robinson S. Kersh, an industrial sales 
engineer, has been appointed manager 
of the Houston office of Westinghouse 
Electric and Manufacturing Company 
according to C. E. Allen, southwestern 
district manager. 

Joining the Westinghouse Graduate 
Student Course in July, 1929, Kersh was 
given experience in various headquar- 








GASKETS 


“MELRATH” 
“MELOIL” 
“MELBESTO” 


@We make gaskets in 
steel, copper, lead, 
monel metal stainless 
steel, Armco iron, 
aluminum, nickel. 
fibre, rawhide, rubber 
or any other material. 
Plain, corrugated or 
perforated metal. Met- 
al-asbestos and other 
combinations; to suit 
any use—for gasoline, 
acids, oil, chemicals, 
alcohols, steam, am- 
monia, ete. Any size, 
shape, quantity. 


MELRATH 


SUPPLY & GASKET CO., INC. 





Tioga & Memphis Sts., Phila., Pa. Est. 1909 
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L. is hardly necessary for us to tell our 
customers that it is becoming increas- 
ingly difficult to fill their orders as 
promptly as we should wish. The effects 
of the complex influences at work in the 
war production program are now well 
understood. Our products and the ma-' 
terials from which théy are manufac- 
tured are on the critical lists, and are 
subject to priority control with its un- 


avoidable delays and disappointments. 





You can be assured however that our 
entire organization is making a supreme 
effort to meet the difficulties as they 
arise, exerting every facility to meet the 
needs of your industry which is so vital 
to the war program. We want to stress 
the point that your orders today are as 
carefully handled as they were during 
those days of recent memory when 
our big problem was not how to meet the 
demand but how to keep our men em- 
ployed and best occupy plant facilities. 


WORTHINGTON 
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SOU 


The scene might be in the Western Plains 
Country, or it might be somewhere near 
sea water, but regardless of location, it is 
a story that can’t be told now. Never have 
such water systems been constructed. The 
idea is entirely new and is of major im- 
portance to the armed forces. 


One fact worthy of note is that Layne 
was called on to drill the wells, furnish 
and install the pumps and to fulfill other 
important missions. In record time, every- 
thing has gone through on schedule. The 
task, though entirely new and very com- 
plicated, was handled by Layne engineers 
as if their usual methods had been em- 
ployed. 


It is characteristic of Layne to meet and 
conquer unusual well water supply prob- 
lems. Layne engineers are trained for un- 
foreseen eventualities. To fulfill the require- 
ments of the Government was difficult, but 
promptly and satisfactorily accomplished. 


Your water supply system may not in- 
volve any such highly secretive plans, but 
whether in the conventional or of an en- 
tirely new nature, Layne can serve you. 
For literature address 


LAYNE & BOWLER, INC. 
. Memphis, Tenn. 
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ters sales sections before being trans- 
ferred in 1931 to the Atlanta office. 
Later the same year he was assigned 
to Birmingham and remained at that 
office until 1938 when he moved to the 
machinery electrification and aviation 
section at East Pittsburgh. He served 
in this section until his present appoint- 
ment. 

Kersh was graduated from Missis- 
sippi State College in 1929 with a de- 
gree in electrical engineering. 


New Addresses Announced by 
Lincoln Electric Company 


The Lincoln Electric Company, Cleve- 
land, has announced new addresses for 
its offices in six cities. 

The Oklahoma City office is now lo- 
cated at 19 North Ellison Street. R. L. 
Looney, manager, will be in charge and 
will be assisted by O. L. Rogers and 
C. M. Bowen. 

The new location of the Milwaukee 
office is at 733 North Van Buren Street, 
where F. C. Archer continues as dis- 
trict manager. 

R. M. Daniels is in charge of the 
Chattanooga office now located at 1111 
James Building. 

The Chicago office is located at 323- 
325 East Twenty-Third Street and G. 
E. Tenney continues as manager. 

Fuchs Machinery & Supply Company, 
Lincoln office in Omaha, has_ been 
moved to 521 South Fifteenth Street. 

The new address of the Dayton of- 
fice is 246 Wiltshire Boulevard, and R. 
P. Sharer, manager, is in charge. 


Elmer J. Weis Promoted by 
Pacific Pump Company 


Elmer J. Weis, who has been manager 
of aircraft parts, has been elected a vice 
president of Pacific Pump Works, Los 
Angeles. In announcing the promotion, 
J. B. O’Connor, chairman of the board, 
said that Weis would retain active 
participation in engineering develop- 
ments in addition to his new responsi- 
bilities. 

He developed the company’s aviation 
hydraulic actuating assemblies division. 
Along with this, however, he has been 
identified with engineering improve- 
ments in the complete line of centrifugal, 
refinery, hot-oil and pipe-line pumps, as 
well as deep-well centrifugal turbines 
and deep-well oil pumps. 





ELMER J. WEIS 
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Wilson Superintendent 
Of Jessop Steel Company 


John Wilson has been promoted to 
production superintendent of Jessop 
Steel Company, Washington, Pennsyl- 
vania. He has been with the company 
since 1911 and since 1931 has been 
superintendent of the sheet mill. 


Volume on Colorado 
Oil Industry Published 


The department of publications of the 
Colorado School of Mines announces 
the publication of “The Oil and Gas 
Industry of Colorado,” by Clark F. 
Barb, head of the department of petro- 
leum engineering of the Colorado School 
of Mines. This is published as volume 
37, number 2, of the Colorado School 
of Mines Quarterly. 

It comprises 132 pages plus two three- 
page inserts containing tables and a 
large oil and gas map of Colorado ina 
pocket on the inside back cover. Num- 
bers of maps, charts, tables, and oil 
analyses are combined with other data 
on oil and gas fields and refineries, and 
a discussion by the author of these sub- 
jects, as well as oil and gas reserves and 
oil shale and coal as substitutes. 

The laws of the state directly affect- 
ing oil and gas production and distribu- 
tion are included. Valuable bibliogra- 
phies have been compiled by the author 
and are appended to each section. 

The Quarterly is priced at $2.00 the 
copy postpaid and may be ordered from 
the department of publications of the 
Colorado School of Mines, Golden. 





DRAFTSMEN 


Several openings for experienced oil re- 
finery draftsmen capable of handling 
piping layouts or structural design for 
regular positions at Bayonne, New Jer- 
sey refinery. Application must give 
education, experience, citizenship, sal- 
ary, references and shall include non- 
returnable photos. Applications will be 
treated confidentially. 

Industrial Relations Department, 

Tide Water Associated Oil Company, 

17 Battery Place, New York, New York 














If you need condenser or heat ex- 
changer repairs in a hurry call us. We 
specialize in fast, high quality work. 


25 Years Successful Experience 


F ENGINEERING CQ, 1 
GUL e * C. 




















